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Philadelphia,  January  1,  1880. 

To  Ills  Excellency  Oy cm.  Henry  M.  Hoyt,  Chairman  of  the 
Honorable  Board  of  Commissioners  of  the  Second.  Geo- 
logical Survey  of  Pennsylvania  : 

Sir  : I have  the  honor  to  present  a report  of  progress 
of  the  siirvej"  in  the  comities  of  Lycoming  and  Sullivan, 
bemin  bv  Mr.  Andrew  Sherwood  in  1877,  and  continued  by 
Mr.  Franklin  Platt  with  special  reference  to  the  coal  meas- 
ures in  1878-9. 

Geological  colored  maps  of  the  two  counties  accompany 
the  text,  Avhich  is  illustrated  by  a sufficient  numlier  of  ver- 
tical sections  to  make  plain  the  geology.  The  country  is 
still  in  large  part  a wilderness,  and  many  curious  items  of 
geology  remain  no  doubt  to  be  discovered  ; but  the  import- 
ant facts  are  fully  and  clearly  stated.  It  would  be  very 
desirable  to  have  the  triangulation  of  the  State  extended  to 
this  region,  and  an  accurate  topographical  survey  of  it  made. 

I remain,  sir. 

Your  obedient  servant, 

J.  P.  Lesley. 


Mansfield,  March  7,  1878. 

Prof.  J.  P.  Lesley,  State  Geologist: 

Sir:  I have  the  honor  to  submit  the  following  notes  of 
observations  made  in  the  county  of  Lycoming  while  tracing 
the  outcrop  in  the  summer  of  1877. 

But  I wish  more  particularly  to  call  your  attention  to  the 
accompanying  maps,  the  construction  of  which  was  the  great 
object  we  had  in  view. 

I have  the  honor  to  remain. 

Your  obedient  servant, 

Andp.ew  Sherwood. 
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KEPOKT  OF  PIIOGKKSS.  FUANKLIN  PLATT. 


615  AValnu'I'  Street, 
Philadelphia,  July  31,  1879. 

Prof.  J.  P.  Lesley,  State  Geologist: 

Dear  Sir:  In  accordance  with  jnnir  instrnctions,  I have 
examined  the  coal  basins  of  Lycoming  county  and  submit 
the  following  report  therenpon. 

The  survey  has  been  materially  assisted  in  the  gathering 
of  facts  relating  to  these  basins  by  Mr.  E.  H.  Burlingame, 
of  Williamsport,  Mr.  Geo.  II.  Platt,  chief  engineer  of  the 
iNIcIntyre  Coal  Companj^,  by  Mr.  Chas.  S.  Green,  of  the  Bed 
Bnn  Coal  Company,  and  others. 

I remain. 

Your  obedient  servant, 

Eraxklix  Plat'i, 

. xVssistant  Geologist. 
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SECOND  GEOLOGICAL  SURVEY  OF  l^ENNSYLVANIA, 

IS 

LYCOM^G  COUOTY. 


Chapter  I.* 


General  description  of  the  Coanty. 

§ 1.  Lycoming  county  belongs  to  tlie  second  tier  of  counties 
south  of  the  Kew  York  State  line,  and  about  midway  be- 
tween the  eastern  and  western  limits  of  the  State.  It  is  in  a 
general  way  conterminous  to  the  south  with  Tioga  County — 
the  Tioga  County  line  forming  the  whole  of  the  north  line 
of  Lycoming  County  (a  distance  of  42f  miles),  excej)!  the 
two  and  a half  miles  at  the  eastern  end,  which  forms  part 
of  the  south  line  of  Bradford.  This  northern  line  of  Ly- 
coming crosses  Pine  Creek  a mile  and  a half  below  Lloyd 
Post-office,  and  at  the  mouth  of  Babb’s  Fork;  crosses  the 
headwaters  of  the  first  fork  of  Pine  Creek  about  two  miles 
north  of  Opossum  Run  (Texas  Post-office) ; strikes  Lycom- 
ing Creek  at  the  mouth  of  Roaring  Branch  Post-office,  and 
ascends  Lycoming  Creek  to  the  Bradford  County  corner. 

The  eastern  border  of  Lycoming  County  runs  south-east 


* Field  notes  of  Andrew  Sherwood,  Assistant  Geologist,  edited  by  J.  P. 
Lesley. 
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about  14  miles  to  the  Loyalsock  Creek,  4 miles  above  Bar- 
bour’s Mill  Post-office ; thence  about  10  miles  south-east  to 
Muncy  Creek,  a mile  and  a hall'  below  Muncy  Bottom ; 
thence  south-east  about  7 miles  to  the  Columbia  County 
line  ; thence  south-west  10  miles  to  the  southeast  corner. 

Tlie  southern  line  of  the  county  is  very  irregular  ; at  lirst, 
nearly  west  to  the  Susquehanna  Biver — a distance,  in  a 
straight  line,  of  IG  miles  at  Montgomery  Station  Post-office, 
6 miles  below  Muncy  ; thence  north-west  4 miles  to  the  top 
of  the  Bald  Eagle  Mountain ; thence  south-west  7 miles  to 
the  top  of  the  White  Deer  Mountain ; thence  irregularly 
south-west  8-^  miles  to  the  gap  of  White  Deer  Creek  (North 
Branch).  This  may  be  considered  the  southwest  corner  of 
the  county. 

The  western  line  of  the  county  is  straight  north-west  10^ 
miles  to  the  mouth  of  Pine  Creek  on  the  Susquehanna 
River ; thence,  in  the  same  direction,  up  Pine  Creek  four 
miles  and  a half  ; and  thence,  in  very  nearly  the  same  di- 
rection, by  following  tlie  Jersey  Shore  and  Coudersport 
Turnpike,  nearly  30  miles  to  the  Potter  County  line ; thence 
north  two  miles  and  a half,  along  the  eastern  line  of  Potter 
County  to  the  Tioga  County  corner. 

§ 2,  The  townships  in  Lycoming  County  are  ranged  accord- 
ing to  the  following  order  : 

BROWN.  PINE.  JACKSON.  McINTYRE. 

HENRY. 

COGAN-HOUSE.  LEWIS.  CASCADE. 

CUMMINGS.  Plunkett’S  Ck.  Shtikwsbury. 

Mifflin.  Anthony.  Lycoming.  Hepburn.  Eldreil.  U.  Fairfleld. 

Old  Muncy.  Wolf.  Penn. 

W oodward.  Lycoming.  Loyalsock . Fairfleld. 

Watson.  Piatt.  Jordan. 

Susquehanna  Muncy 

Bastress.  ARMSTRONG.  CLINTON.  Creek.  Moreland. 

LIMESTONE.  WASHINGTON. 

§ 3.  The  area  of  Lycoming  County  is  given  in  Gray  & 
Walling’s  Atlas  at  1,080  square  miles,  or  691,200  acres,  con- 
taining in  1860,  37,399  persons,  and  in  1870,  47,626.  Wil- 
liamsport, its  county  seat,  was  laid  out  iii  1796. 

§ 4.  The  county  is  divided  into  three  jiarts  by  its  geolo- 
gical structure  and  the  geographical  aspect  of  its  surface. 


GENERAL  DESCRIPTION. 


GG.  3 


The  northern  half  of  the  county  is  an  elevated  mountain 
plateau,  the  southern  edge  of  which  is  called  the  Allegheny 
Mountain  ; and  this  corresponds,  both  geologically  and  to- 
pographically, with  the  country  (already  described)  to  the 
north  of  it  in  Tioga  and  Potter  Counties,  and  to  the  coun- 
try next  to  be  described  in  Sullivan  and  Wyoming.  Its 
general  surface  lies  about  2,000  feet  above  the  sea  ; is  cov- 
ered with  broken  rock  belonging  to  the  Pocono  sandstone 
and  conglomerate ; and  with  a dense  forest  (formerly  of 
pine),  now  much  cut  oil. 

The  middle  belt  of  the  county  is  a sweeping  curve  of 
Devonian  rock,  forming  the  broad  valley  of  the  North 
Branch  Susquehanna  from  Jersey  Shore  past  Williamsport 
to  Muncy,  where  it  broadens  out  into  the  open  country  of 
Columbia  County,  Montour  and  Northumberland.  In  the 
middle  belt,  which  is  about  5 miles  wide,  and  along  the 
southern  edge  of  the  belt  flows  the  West  Branch  of  the 
Susquehanna  River,  with  the  West  Branch  Canal  and  the 
Philadelphia  and  Erie  R.  R. 

The  southern  division  of  the  county  is  a mass  of  mount- 
ain land  composed  of  Silurian  sandstones,  including  val- 
leys of  Silurian  limestone  divisible  into  three  parts — the 
northern  being  the  mass  of  the  Bald  Eagle  Mountain,  and 
the  southern  the  mass  of  the  White  Deer  Range.  Between 
these  two  penetrate  westward  across  the  Susquehanna  a 
triangular  plain  of  the  Devonian  Northumberland  and  Mon- 
tour Counties  before  mentioned.  This  disvision  is  beins: 
surveyed  in  detail  hypsometrically,  by  Mr.  Charles  E.  Bil- 
lin,  and  will  be  reported  upon  by  him. 

§ 4.  The  middle  belt  is  again  divisible  into  two  parts — 
the  southern  and  northern,  or  the  belt  in  which  the  river 
flows  along  the  northern  foot  of  the  Bald  Eagle  Mountain  in 
rocks  of  the  Clinton  No.  5,  Lower  Helderberg  Limestone  No. 
6,  Oriskany  Sandstone  No.  7,  Upper  Helderberg  Limestone 
Hamilton  Slates  and  Sandstones  and  Portage  Gray  Sand- 
stones No.  8,  with  the  lower  part  of  the  Chemung  forma- 
tion traversed  lengthwise  by  parallel,  steeply  inclined  anti- 
clinal and  synclinal  folds. 

The  northern  part  of  this  middle  belt  consists  of  alter- 
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nate  belt.s — anticlinal  and  synclinal, — of  Cheninng  and 
Catskill  rocks  along  the  sontliern  base  and  rising  upon  the 
slope  of  the  Allegheny  Mountain. 

The  southern  half  of  this  middle  belt  is  included  in  this 
report : the  northern  half  has  been  surveyed  by  Mr.  Sher- 
wood, and  is  also  included  in  tliis  report,  together  Avith  the 
mountain  jAlateaii  occu]_)ying  the  northern  division  of  the 
county. 

§ 5.  The  drainage  of  Lycoming  Countj^  is  entirely  from 
the  north,  southward,  that  is, — from  the  mountains  of  Tioga, 
Bradford  and  Potter  into  the  Susquehanna  West  Branch 
by  means  of  the  various  branches  of  Pine  Creek,  at  the 
AA^estern  side  of  the  county  ; by  the  branches  of  L3m.()ming 
Creek  through  its  center;  and  b^^  Loyalsock  and  Mnncy 
Creeks  in  the  east  and  southeast. 

All  these  AAmters  descend  through  the  heart  of  the  mount- 
ain plateau  in  gorges  which  are  Amritable  canons,  exceeding- 
ly tortuous  and  narrow,  Avith  bottoms  scarcely  wider  than 
the  meanderings  of  the  streams,  and  Avith  side  sloj)es  of  ex- 
cessive steepness,  crowned  AAUth  cliffs  of  sandstone  and  con- 
glomerate, forming  a cornice  about  a thousand  feet  above 
the  water-bed.  Innumeralde  ravines  descend  from  the  table- 
lands betAveen  the  streams  and  their  branches,  cutting 
sharplj^  down  to  the  Avater-beds,  rendering  a geographical 
description  of  the  county  impossible,  except  by  reference 
to  the  colored  map  Avhich  accompanies  the  re2Aort. 

The  colored  maj)  Avill  sIioaa",  Avithout  further  exiAlanation, 
how  the  table-land  is  broken  uja  into  a multitude  of  isolated 
patches  or  tablets  betAveen  tlie  streams,  and  will  show  the 
shax)e  and  extent  of  these.  It  will  sIioav  also  that  in  sjAite 
of  the  apjAarent  irregularity  of  tlieir  distribution,  they  range 
themselves  in  AA^ell-delined  belts  across  the  country,  in  a di- 
rection about  north  30  east,  south  30  west.  These  belts 
sometimes  coalesce,  and  this  x)henomenon  must  ahvays  be 
taken,  when  it  occurs,  as  an  indication  of  the  gradual  de- 
cline of  the  anticlinals,  permitting  the  Pocono  rocks  (AAdth 
the  overhung  plate  of  conglomerate,  and  sometimes  Avith 
patches  of  the  lower  coal  measures),  to  S2)read  north  and 
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south  from  belt  to  belt.  A further  description  of  the  struct- 
ure must  be  left  to  the  detailed  account  of  the  townships. 

§ 6.  A marked  phenomenon,  however,  must  here  be  noted. 

The  south  wall  of  the  Allegheny  Mountain  (overlooking 
the  valley  of  the  West  Branch),  although  broken  by  ravines 
in  many  x)laces,  apx)ears  to  the  eye  of  the  spectator  as  a con- 
tiniious  wall  from  the  head  of  Muncy  Creek  to  the  gorge 
of  the  Susquehanna,  at  Lockhaven  ; and  theoretically  it 
may  be  considered  as  continuous  from  the  head  of  Muncy 
Creek  westward  to  Pine  Creek ; but  at  Pine  Creek  it  has 
advanced  two  or  three  miles  southward  into  the  valley,  and 
continues  thence  to  run  in  this  advanced  line  to  Dunsburgh, 
on  the  Susquehanna,  and  so  to  Altoona  in  Blair  county. 
This  jog  in  the  mountain  wall  is  j^roduced  by  a narrow  syn- 
clinal, in  which  lies  (west  of  the  Susquehanna),  the  Tan- 
gascootac  coal  basin  and  (east  of  the  Susquehanna)  Queen’s 
Run  continuation  of  the  same.  East  of  the  head  of  Queen’ s 
Run  the  coal  is  eroded,  and  then  the  conglomerate  with  its 
red  shale  under  it,  leaving  the  Pocono  to  form  a terminal 
Knob  opposite  Jersey  Shore.  Behind  this  Knob  is  an  anti- 
clinal cove  of  Catskill  rocks,  in  which  flows  Pond’s  Run. 
The  Knob  in  front  of  it  is  called  Short  Mountain  ; and  in 
front  of  Short  Mountain  flows  Nickel’s  Run,  McKinney’s 
Run  (both  in  Porter  Township),  and  Canoe  Run  in  Mifflin 
Township.  The  valleys  of  these  brooks  are  the  base  of  the 
mountain. 

§'7.  The  Short  Mountain  synclinal  continues  from  the  end 
of  Short  Mountain,  north  15  east,  as  a belt  of  Catskill  rocks 
two  miles  wide,  to  Lycoming  Creek  ; and  in  it  flows  Beaudy’ s 
Run,  a mile  south  of  Hebron.  Thence  it  continues  due  east 
to  Loyalsock  Creek,  and  thence  through  Fairfield  village  to 
Muncy  Creek  at  Pictured  Rocks  Post-office,  bending  a little 
south  ; thence  it  continues  east  to  the  extreme  eastern  cor- 
ner of  the  county. 

§8.  The  Tomb’s  Run  anticlinal,  behind  Short  Mountain, 
runs  north  15  east  through  Saladasburg  to  Cogan  Station 
Post-office,  on  the  Lycoming  ; through  Warrenville  on  west 
Mill  Creek  ; throiigh  Loyalsock  village  on  Loyalsock  ; and 
through  Tivoli  Post-office,  on  Muncy  Creek  ; and  then  aj)- 
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pears  to  lose  itself  in  the  flat  dips  of  Franklin  and  Jordan 
Townships,  at  the  east  end  of  the  county. 

It  will  be  seen  by  the  detailed  township  reports  that  this 
anticlinal  brings  np  Chemung  rocks  to  the  foot  of  the 
mountain,  along  about  25  miles  of  its  course,  in  a belt  about 
two  miles  wide — the  Chemung  I’ocks  making  their  appear- 
ance from  beneath  the  Catskill  about  a mile  east  of  Saladas- 
burg,  and  still  continuing  to  show  themselves  for  three  miles 
up  IMiincy  Creek  above  Tivoli  Post-office. 

§ 9.  Peturning  to  the  front  of  Short  Mountain,  a sharp 
synclinal  of  Catskill  back  of  Jersey  Shore,  a mile  and  a 
half  east  of  Pine  Creek,  runs  in  a straight  line,  north  20° 
east,  aboTit  9 miles,  to  the  head  of  Bottle  Run,  in  old  Ly- 
coming Township.  The  synclinal  trough  continues  much 
further  than  this  belt  of  Catskill  rocks,  both  to  the  west 
and  to  the  east  of  its  terminations,  but  in  Chemung  rocks. 

§ 9.  Other  anticlinals  and  synclinals  will  be  mentioned 
to  the  south  of  the  Short  Mountain  synclinal,  but  need  not 
here  be  noticed. 

§ 10.  Important  structural  phenomena  show  themselves 
in  Lycoming  County  affecting,  in  fact,  the  structure  of 
the  Avhole  middle  part  of  Pennsylvania  ; and  these  can  only 
be  well  understood  by  an  examination  of  a colored  max)  of 
the  State.  It  may  be  said  here,  however,  in  a general  way, 
that  the  presence  of  numerous  x^arallel,  steej-),  closely  ifli- 
cated  anticlinals  and  synclinals  between  Muncy  and  Jersey 
Shore  east  and  west,  and  between  the  north  flank  of  the 
Bald  Eagle  Mountain,  with  its  vertical  dips,  and  the  south 
face  of  the  Allegheny  Mountain  (eight  miles  distant  to  the 
north  of  it)  show  a movement  of  the  whole  of  middle  Penn- 
sylvania nortliward  against  the  great  table-land  of  northern 
Pennsylvania,  the  rocks  of  which  are  everywhere  almost 
horizontal.  All  the  folding  x^roduced  by  this  movement 
seems  to  have  been  taken  up  in  the  narrow  lielt  of  eight 
miles,  as  if  the  inertia  of  the  northern  counties  stopped  it 
at  the  face  of  the  Allegheny  mountain.  This  movement  is 
part,  and  in  fact  may  be  considered  as  the  end,  of  a general 
movement  of  the  whole  country  between  the  Susquehanna 
River  at  Williamsxmrt,  Lockhaven  and  Altoona,  and  the 
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South  Mountains  in  Cumberland  and  York  Counties.  It 
seems  to  have  had  its  origin  in  a cause  involving  the  rise  of 
the  South  Mountains  ; — consequently  the  geology  of  the 
central  region  of  Pennsylvania  is  characterized  by  an  ex- 
traordinary number  of  closely  packed  anticlinal  and  syn- 
clinal folds,  some  of  them  of  great  magnitude  and  others 
very  small : whereas,  the  geology  of  the  eastern  region  of 
Pennsylvania,  occupied  by  anthracite  coal  basins,  is  char- 
acterized by  a comparatively  few,  but  very  large,  anticliiials 
and  synclinals  terminating  against  the  north  or  Allegheny 
Mountain  in  Sullivan  and  Wyoming  Counties  without  any 
such  exhibition  of  a crushed,  folded  structure  as  that  which 
we  have  described  in  Lycoming  County. 

§ 11.  This  distinction  between  the  regions  of  central  and 
eastern  Pennsylvania  is  one  vital  to  the  explanation  of  the 
drainage  of  the  State  ; — for  in  the  central  region  almost  all 
the  areas  of  the  surface  are  occupied  by  the  older  Silurian 
rocks : while  in  the  other  or  eastern  region,  most  of  the 
areas  are  occupied  by  the  Devonian  and  later  carboniferous 
formations.  This  of  itself  would  show  that  there  has  been 
a greater  amount  of  push  northward,  and  plication,  in  the 
central  region  than  in  the  eastern  region. 

The  salient  feature  of  the  map  which  indicates  the  dis- 
tinction between  the  two  regions,  is  the  valley  of  the  Sus- 
quehanna and  its  West  Branch  for  this  distinctly  sepa- 
rates the  central  from  the  eastern  region,  and  the  same 
explanation  must  be  given  of  the  course  of  the  river — first 
eastward  through  the  Williamsport  valley  round  the  end 
of  the  Bald  Eagle  Mountain  at  Muncy,  and  then  southward 
to  Harrisburg,  which  is  given  for  the  presence  of  the  an- 
thracite coal  basins  (wholly  to  the  east  of  the  river);  in 
fact,  the  Susquehanna  shows  that  it  has  sought  a course 
everywhere  as  much  as  possible  confined  to  the  soft  rocks 
at  the  top  of  the  Silurian  and  bottom  of  the  Devonian  sys- 
tems. 

§ 12.  The  second  feature  which  must  be  noted  is  jiresented 
by  the  drainage  of  the  North  Branch  of  the  Susqiielianna 
in  northeastern  Pennsylvania.  Naturally,  when  the  Sus- 
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qnelianiia  river  enters  Pennsylvania  from  the  State  of  New 
York,  it  might  have  been  expected  on  reaching  the  neigli- 
borhood  of  ToAvanda  in  Bradford  County  instead  of  bend- 
ing southeast  and  cutting  throngh  the  highlands  of  Wyom- 
ing County  to  tnrn  west  up  the  present  rmlley  of  Towanda 
Creek  across  the  low  divide  in  sontliAvestern  Bradford  and 
descend  the  present  water-bed  of  tlie  Lycoming.  This 
wonld  have  been  its  shortest  course  to  its  destination,  and 
nothing  can  be  more  remarkable  than  its  long  and  apjAar- 
ently  useless  detonr  which  the  river  makes  liy  the  way  of 
Tnnkhannock,  Pittston,  AVilkesbarre,  Beiavick,  Blooms- 
bnrg  and  Danville  to  N orthnmberland.  For  snch  a detonr, 
however — as  for  all  the  surface  phenomena  of  the  globe, — 
there  mnst  l^e  a good,  sonnd,  geological  explanation  ; and 
it  is  to  be  found  in  the  statement  (made  above)  of  the  com- 
plete difference  betAveen  the  geological  structure  of  central 
Pennsylvania  and  eastern  Pennsylvania,  in  the  matter  of 
plication.  To  this,  however,  mnst  probably  be  added  as 
jAart  of  the  explanation  a thickening  of  the  rocks  of  the 
Upper  Devonian  in  certain  parts  of  the  region  which  we  are 
describing.  This,  however,  must  be  quite  subordinate  to 
the  other. 

§ 13.  A glance  at  the  map  will  show  that  the  direction  of 
the  anticlinals  and  synclinals  of  middle  Pennsylvania  is  ap- 
proximately northeast  and  sontliAvest ; and  this  northeast- 
southwest  direction  is  seen  to  be  preserved  by  the  anticli- 
nals and  synclinals  of  Avestern  Lycoming,  Cameron,  Tioga, 
Potter  and  McKean. 

But,  on  following  all  or  any  of  these  anticlinals  and  syn- 
clinals eastAAmrd  to  the  Susquehanna  River,  or  to  the  line  of 
the  Lycoming  Creek  and  the  Tioga  River,  they  will  be  found 
taking  gradually  and  sometimes  rapidly  a direction  not 
from  southwest  to  northeast  but  from  west  to  east ; — in 
other  words,  sweeping  round  in  curves  into  the  region  of 
northeastern  and  eastern  Pennsylvania. 

But  again,  after  passing  tlie  Susquehanna,  Lycoming  and 
Tioga,  and  lAursning  this  east  course  for  20  or  30  miles,  they 
are  seen  to  change  once  more  their  direction  in  grand  enrves 
toward  the  northeast,  and  finally  sweeping  out  with  that 
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direction  at  the  northeast  corner  of  the  State.  This  is  es- 
pecially to  he  observed  in  the  country  east  and  north  of 
Wilkesbarre; — for  from  Wilkesbarre  to  Carbondale  the 
course  of  all  the  anticlinals  and  synclinals  is  again  south- 
west-northeast and  on  reaching  Carbondale  the  direction 
becomes  about  north  10  or  15  east. 

The  crush  of  the  northward  movement  of  the  central  re- 
gion of  the  State  against  the  Allegheny  mountain-face  in 
Lycoming  County,  produces  the  belt  of  closely  folded  anti- 
clinals and  synclinals  in  the  Williamsport  valley  running 
east  and  west.  Against  this  crush  comes  down,  from  the 
northeast,  the  system  of  broad,  flattish  anticlinals  and  syn- 
clinals of  Susquehanna,  Wyoming  and  Sullivan  Counties; 
and  it  is  just  back  of  the  crush — that  is.  to  the  north  and 
to  the  northeast,  especially  in  eastern  Lycoming  and  in  Sul- 
livan County, — that  the  Allegheny  table-land  has  one  of  its 
widest  expansions.  Through  this  table-land  pass  the  flat 
anticlinals  and  synclinals. 

§ 14.  It  is  impossible,  without  an  excessively  minute,  in- 
strumental, hypsometrical  survey  of  this  forest-covered 
mountain  region — at  great  expense  of  time  and  money,  that 
any  precise  determination  can  be  made  of  the  method  by 
which  the  broad  anticlinals  and  synclinals  of  the  North 
Branch  of  the  Susquehanna  terminate  in,  or  merge  with, 
the  short,  sharp  anticlinals  and  synclinals  in  face  of  the 
mountain  at  Williamsport.  All  that  can  be  said  now  is 
this:  namely,  that  the  synclinal  of  eastern  Susquehanna 
County,  holding  the  Elk  Mountain  peaks  in  Gibson  Town- 
ship, sweeps  across  the  North  Branch  below  Tunkhannock 
and  holds  the  Mahoopany  Mountain  plateau  in  Wyoming 
County,  and  then  descends  Muncy  Creek,  south  of  Laporte, 
to  Tivoli  Post-ofiice,  where  it  seems  to  merge  into  the  east 
end  of  the  Tomb’s  Run  or  Cogan  Station  anticlinal  of  Ly- 
coming County. 

§ 15.  In  like  manner  the  Tunkhannock  synclinal,  with  its 
Bernice  coal  basin,  keeps  down  the  valley  of  Plunkett’s 
Creek  and  holds  the  patches  of  Pocono  sandstone  mountain 
tops  between  the  Loyalsock  and  the  Lycoming,  which  are 
in  view  from  Williamsport.  This  is  James  D.  Hodge’s 
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‘ ‘ first  trough  ” as  described  in  the  Final  Fei^ort  of  1858  ; but 
he  supposed  that  it  was  the  same  as  the  Queen’s  Run  and 
Tangascootac  coal  basin  trough : whereas,  it  has  been  shown 
above  that  it  is  the  next  synclinal  to  the  north. 

§ 10.  Next  in  order  (north)  comes  the  Wilmot  anticlinal, 
crossing  the  North  Branch  of  Susquehanna  at  Lacey ville, 
and  making  a wide  Chemung  valley  south  of  New  Lancas- 
ter to  Camj^bellsville  in  Sullivan  County,  bordered  on  each 
side  by  belts  of  Chemung  lowland.  This  anticlinal,  pass- 
ing under  a bridge  of  Pocono  at  the  west  end  of  Sullivan 
County,  comes  out  again  in  Catskill  rocks  through  northern 
Cascade  Township  in  Lycoming  County  around  Kelly  burg 
Post-office,  and  holds  the  Avaters  of  Salt  Run,  Roaring  Run 
and  W allace  Run. 

§ 17.  North  of  this  is  the  synclinal  of  the  Barclay  coal 
basin,  in  Bradford  County,  which  passes  southwest  as  a 
broad  mountain  plateau  with  patches  of  coal  through  Mac- 
Intyre Township,  Lycoming  County,  east  and  west  of  Ral- 
ston, and  is  continued  southwest  as  the  mountain  plateau 
west  of  Lycoming  Creek,  cut  into  pieces  by  Gray’s  Run, 
Ilogeman’s  Run,  Trout  Run,  Ilogland  Run,  Larry’s  Creek 
and  the  first  and  second  forks, — and  then  Pine  Creek. 

§ 18.  It  thus  appears  that  Hodge’ s first  and  second  basins, 
(with  the  Bernice  coal  and  the  Barclay  coal)  close  up,  per- 
haps merge  together,  on  Pine  Creek  near  the  mouth  of  the 
first  fork,  and  so  continue  south  westward  across  the  West 
Branch  of  the  Susquehanna  above  Queen’s  Run,  forming 
the  second  basin  (.)f  Cameron  County.  This  is  the  nearest 
approach  which  we  can  now  make  to  an  identification  of  the 
coal  basins,  or  rather  of  the  great  synclinal  troughs,  east 
and  west  of  the  central  line  of  disturbance  which  may  be 
considered  as  traversing  north  and  south  through  Lycom- 
ing County. 

I do  not  consider  that  an  accurate  identification  is  of  any 
practical  value,  but  its  theoretical  interest  to  the  geologist 
is  very  great ; and  if  it  could  be  made  out  completely,  it 
would  assist  us  in  our  search  for  the  best  situations  in 
which  to  seek  the  small  and  isolated  patches  of  the  lowest 
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coal  bed  left  on  the  summits  of  the  table  mountains  in  this 
part  of  Lycoming  County. 

Tojpography  of  the  County  '. 

% 19.  Along  the  north  side  of  the  Susquehanna  and  ex- 
tending back  from  the  river  for  a distance  of  from  six  to 
eight  miles,  the  surface  is  rolling  and  hilly,  excepting  of 
course  the  river  plain,  which  is  comxjaratively  level  and 
from  one  to  two  miles  in  width.  The  whole  of  this  broad 
belt  of  from  six  to  eight  miles  may  be  called  the  Williams- 
port Valley. 

Over  the  remainder  of  the  county,  lying  north  of  this 
valley,  the  surface  is  mountainous,  except  in  the  two  anti- 
clinal valleys  of  Rose  Valley  and  Cogan  House. 

§ 20.  The  plateau  of  the  Allegheny  Mountain  is  here 
from  fourteen  to  twenty  miles  or  more  in  width.  It  is  fur- 
rowed in  every  direction  with  deej)  gorges  and  canons,  two 
of  which.  Pine  Creek  and  Lycoming  Creek,  are  cut  entirely 
across  it.  Both  its  north  and  south  escarpments  rise  to  a 
pretty  uniform  height  of  several  hundred  feet  above  the 
rolling  hill  country  spread  out  on  either  side. 

Its  northern  acclivity  runs  from  the  corner  of  Bradford 
County,  along  the  south  side  of  Lycoming  Creek  and  Roar- 
ing Branch,  crossing  the  Blockhouse  fork  of  Little  Pine 
Creek  at  Buttonwood  P.  0.,  where  it  begins  to  round  off  to 
the  north,  as  far  as  the  edge  of  Tioga  County,  when  it 
again  turns  to  the  southwest,  running  past  Texas  P.  O.  to 
Oregon  Hill  P.  O.,  where  it  rounds  off  into  Tioga  County, 
and  unites  with  the  Blossburg  range  of  mountains. 

Its  southern  acclivity  enters  Lycoming  County  from  Sul- 
livan County  a little  north  of  Muncy  Creek  ; runs  along  the 
south  side  of  Plunkett’s  Creek  and  Lewis  townships  to 
Crescent  Station,  on  Lycoming  Creek,  thence  to  the  north- 
east corner  of  Watston  township,  thence  to  Tomb’s  Run, 
on  Pine  Creek,  where  it  turns  and  runs  to  the  east,  as  far 
as  Canoe  Run,  in  Mifflin  township,  a distance  of  four  miles, 
at  which  point  it  rounds  off  and  returns  to  the  southwest, 
crossing  Pine  Creek  near  where  the  old  Jersey  Shore  and 
Coudersport  turnpike  crosses. 
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Geological  Structure  of  the  County. 

§ 21.  This  luountaiii  region  is  traversed,  as  descrii)ed  in 
general  terms  above,  by  a series  of  anticlinals  and  sjmcli- 
nals,  liaving  a general  direction  of  northeast  and  southwest. 

§ 22.  The  Blossb  urg  synclinal  crosses  the  northwest  cor- 
ner of  the  county.  It  jirobably  contains  coal. 

§ 23.  The  Towancla  anticlinal  lies  about  four  miles  to 
the  southeast  of  the  Blossburg  axis,  entering  the  county  at 
the  southwest  corner  of  Brown  township,  and  leaving  it 
where  Little  Pine  Creek  crosses  the  county  line.  It  is  here 
a very  flat  arch,  there  being  none  of  the  steep  dips  met  with 
along  the  same  axis  further  to  the  northeast.  The  long  an- 
ticlinal valley  which  accompanies  it  from  the  North  Branch 
of  the  Suscprehanna  River,  in  Bradford  County,  heads  up 
at  Oregon  Hill  P-  O.,  in  Pine  township. 

§ 24.  The  Barclay  and  McIntyre  synclinal  comes  up 
from  the  southwest,  out  of  Clinton  County,  crosses  Pine 
Creek  about  one  and  a half  miles  above  Campbelltown  ; runs 
through  the  central  part  of  Pine  township ; through  the 
south  part  of  Jackson  township  ; through  the  central  part 
of  McIntyre  township  ; crosses  Little  Pine  Creek  about  one 
and  a half  miles  al>ove  the  mouth  of  the  Blockhouse  Fork ; 
crosses  the  Blockhouse  Pork  about  one  mile  below  Button- 
wood P.  O. ; crosses  the  Lycoming  Creek  near  the  mouth 
of  Dutchman’s  Run,  at  McIntyre  ; and  leaves  Lycoming 
County  about  three  fourths  of  a mile  south  from  the  corner 
of  Sullivan  County.  In  Pine,  McHemy  and  McIntyre 
townships  it  holds  valuable  beds  of  coal ; also  at  Barclay 
in  Bradford  County.  The  same  axis  can  be  traced,  though 
in  diminished  force,  across  Bradford  and  Susquehanna 
Counties,  past  Wyalusing,  Montrose  and  Great  Bend. 

§ 25.  The  Coycm  House  and  Jersey  Mills  anticlinal  en- 
ters Lvcoming  County  from  Clinton  County  a little  north 
of  Haneyville  P.  O. ; crosses  Pine  Creek  about  one  mile 
above  Jersey  Mills  P.  O. ; crosses  Little  Pine  Creek  near 
the  mouth  of  Carson  Run  ; thence  on  past  White  Pine  P. 
O.,  and  Cogan  House  P.  O.,  terminating  in  the  southwest 
corner  of  McIntyre  t(^wnship.  In  Cogan  House  township  it 
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is  accompanied  by  an  anticlinal  valley  from  two  to  three 
miles  in  width,  and  about  twelve  miles  in  length,  with  sur- 
face rocks  of  the  Red  Catskill  groiq).  This  valley  heads  ui> 
at  both  ends  in  a broad  amphitheatre,  one  at  the  northeast 
end  of  Cummings’  township,  and  the  other  in  the  south- 
west corner  of  McIntyre  township.  In  tliis  remarkable  val- 
ley several  streams  take  their  rise,  flowing  towards  and  into 
the  mountains. 

§ 26.  The  Rose  Valley  anticlinal  runs  from  Rose  Valley 
P.  0.,  in  Lewis  township,  to  the  Sullivan  County  line  in 
the  northeast  corner  of  Plunkett’s  Creek  township,  ]:)assing 
a little  to  the  south  of  Kellysburg.  The  axis  throughout 
this  distance  (about  sixteen  miles)  traverses  an  anticlinal 
valley,  from  three  to  four  miles  in  width,  having  the  Red 
Catskill  for  the  surface  rock,  and  heading  up  at  both  ends 
in  a broad  amjjhitheatre,  one  a little  west  from  Rose  Valley, 
and  the  other  just  at  or  within  tlie  edge  of  Sullivan  County. 

§ 27.  The  Waterville,  Loyalsock  and  Bernice  synclinal 
comes  from  the  soutliAvest,  out  of  Clinton  County  -;  crosses 
Pine  Creek  about  one  mile  above  W aterville ; crosses  Lowry’ s 
Creek  near  the  northeast  corner  of  Mifflin  township  ; crosses 
Lycoming  Creek  about  half  a mile  above  Crescent  Station ; 
crosses  Wallace  Run  about  half  a mile  above  its  mouth; 
and  leaves  Lycoming  County  to  enter  Sullivan  County 
where  the  Loyalsock  Creek  crosses  the  county  line.  The 
smaller  amount  of  coal  which  this  basin  seems  to  contain, 
compared  with  the  McIntyre  Basin,  is  possibly  owing  in 
part  to  a greater  thickness  of  the  Level  Conglomerate  of 
XII.  Further  east,  in  Sullivan  County  it  holds  the  Bernice 
Coal  field. 

§ 28.  The  Tomb' s Run  and  Muncy  Creek  anticliri(d  runs 
from  Tomb’s  Run,  on  Pine  Creek,  past  Salladasburg  to 
Cogan  Station  or  Lycoming  Creek ; thence  past  Loyalsock 
P.  0.  on  the  Loyalsock,  and  Tivoli  P.  O.  on  Muncy  Creek ; 
leaving  Lycoming  County  to  enter  Sullivan  County  where 
Muncy  Creek  crosses  the  county  line. 

§ 29.  The  Short  Mountain,  Hepburn  and  North  Mount- 
ain synclinal  runs  from  Pine  Creek,  in  the  south  part  of 
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Watson  township,  to  IIei:)bnrn  on  the  Lycoming  Creek; 
thence  to  Picture  rocks  on  Mnncy  Creek ; and  leaves  Ly- 
coming County  at  the  north  corner  of  Franklin  township. 
In  Watson  townsliip  it  receives  Short  Mountain,  while  on 
the  edge  of  Sullivan  County  it  receives  the  North  Mountain. 


Four  vertical  sections,  hy  Mr.  Sherwood. 

§ 30.  The  following  detailed  sections  of  the  measures  un- 
derlying the  Pottsville  Conglomerate,  XII,  were  made  by 
]\Ir.  Sherwood,  at  four  widely  separated  x)laces  in  Lycoming 
County,  and  are  here  grouped  together  for  ready  compar- 
ison. 

Section  1,  Fig.  1,  1007  feet  of  north  dijDping  rocks,  on 
Cedar  Creek  in  Brown  township  reads  as  follows,  from 
above  downwards : 


48.  POTTSVILLE  CONGLOMERATE,  coarse  white  sand- 
stone at  the  top  of  the  mountain,  where  it  covers  about 
1000  acres  in  a nearjy  continuous  mass,  but  separated 

in  places  by  deep  fissures, 

47.  Sandstone,  dark  colored,  turning  into  a black  sandy  shale 

at  the  top,  with  signs  ol  Coal, 

46.  Shale,  soft,  light  colored,  with  signs  of  iron  ore,  . . 

45.  Sandstone,  thin  bedded,  gray, 

44.  Sandstone,  coarse,  gritty,  light  colored, 

43.  Interval  concealed, 

42.  Shale,  red  and  greenish,  mottled, 

41.  Sandstone,  reddish, 

40.  Shale,  red,  marly, Mauch  Chunk  . 

39.  Shaly  sandstone,  greenish, 

38.  Sandstone,  false  bedded,  gray, 

37.  Shale,  red,  marly, 

36.  Sandstone,  reddish  and  greenish,  . . ' 

35.  Shale,  red,  marly, 

31.  Sandstone,  reddish.  [Bottom  of  XI  ?] 

33.  Sandstone,  fine  grained,  greenish, • r 

32.  Gray  band,  withptaiit  stems  and  thin  coal  seams,  . 

31.  Sandstone,  gray,  shaly, 

30.  Interval  concealed, 

29.  Sandstone,  false  bedded,  gray,  

28.  Interval  conccajed, 

27.  Sandstone,  false  bedded,  gray, . • 

26.  Sandstone,  reddish  and  greenish,  shaly,  thin  bedded, 

25  Sandstone,  false  bedded,  gray, 

24.  Shale,  reddish, Pocono  . 

23.  Sandstone,  false  bedded,  gray, 

22.  Calcareous  rock  resembling  a breccia,  gray,  .... 


70' 

20' 

30' 

10' 

25' 

30' 

5 

10' 

35' 

8' 

10' 

15' 

33- 

20 

20' 

12' 

4' 

10' 

20’ 

40' 

30' 

30' 

18' 

20' 

10' 

12' 

12' 
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21. 

20. 

19. 

18. 

17. 

16. 

15. 

14. 

13. 

12. 

11. 

10. 

9. 

8. 

7. 

6. 

5. 

4. 

3. 

2. 

1. 


Shale,  reddish,  sandy, 

Sandstone,  false  bedded,  gray, 

Interval  concealed, 

Sandstone,  thin  bedded,  diagonally  laminated,  gray. 

Sandstone,  reddish,  thick  bedded,  

Sandstone,  gray,  shah', 

Sandstone,  coarse,  gray  [Bottom  of  X?] 

Sandstone,  red,  [Top  of  IX?] [ 

Interval  concealed, 

Sandstone,  gray, 

Shale,  red, 

Shale,  gray, 

Sandstone,  red, 

Shale,  red, Catskill.  [ 

Sandstone,  red, 

Shale,  red,  with  streaks  of  green, 

Shale,  greenish, 

Sandstone,  graj’’,  

Shale,  red, 

Sandstone,  red, 

Shale,  red, [ 


10’ 

30' 

23' 

39' 

20' 

12' 

90' 

3T 

25' 

15' 

10' 

5' 

5' 

20' 

8' 

8' 

4' 

20' 

40 

20' 

10' 


Total  of  exposure. 


10  j7' 


Section  2,  Fig.  2,  of  1039  feet  of  north  dipping  measures, 
on  Rock  Creek,  in  McIntyre  township,  reads  as  follows, 
from  above  downwards : 


Top  of  Mountain. 

35.  Sandstone,  coarse,  brownish  [XII,] 

.ai  i Conglomerate  and  ^ 

' ( Sandstone,  coarse  white.  > 

33.  Interval  concealed, 

32.  Shale,  red, 

31.  Interval  concealed, 

30.  Sandstone,  false  bedded,  gray  and  greenish  [XI?]  . 

29.  Sandstone,  gray  and  reddish,  . . . Mauch  Chunk  -i 

28.  Shales,  red,  marly  and  sandy, 

27.  Sandstone,  reddish, 

26,  Shales,  red.  marly,  

25.  Sandstone,  gray  and  reddish  [Bottom  of  XI?]  . . 

24.  . Interval  concealed, [ 

23.  Sandstone,  thin  bedded,  gray, 

22.  Shale,  reddish,  sandy, 

21-  Sandstone,  thin  bedded,  gray 

20.  Sandstone,  false  bedded,  coarse,  gray, 

19.  Sandstone,  shaly,  gra}',  

18.  Sandstone,  shaly,  reddish, 

17.  Interval  concealed, 
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16. 

15. 

14. 

13. 

12. 

11. 

10. 

9. 

8. 

7. 

6. 

5. 

4. 

3. 

2, 

1. 


Sandstone,  coarse,  gray,  'with,  plant  stems, 

Sandstone,  reddish, 

Sandstone,  false  bedded,  gray Pocono  •; 

Interval  concealed, 

Sandstone,  thin  bedded,  gray, 

Interval  concealed, 

Sandstone,  shaly,  reddish, 

Sandstone,  false  bedded,  gray, 

Sandstone,  false  bedded,  shaly,  reddish, 

Sandstone,  false  bedded,  gray, 

Interval  concealed, 

Sandstone,  thick  bedded,  gray  [bottom  of  X ?]  . . 

Interval  concealed, L 

Sandstone,  red, % 

Interval  concealed, Catskii.i.  V 

Shale,  red, 1 


34' 

20' 

35' 

15' 

10' 

15' 

10' 

27' 

20' 

32' 

30' 

75' 

20' 

8' 

30' 

10' 


Total, 


. 1039' 


Section  3,  Fig.  3,  of  1033  feet  of  north  dipping  measures, 
on  Tront  run  in  Lewis  township)  reads  as  follows,  from  above 
downwards ; 


Top  of  the  Mountain. 


28.  Conglomerate,  

27.  Interval  concealed, 

26.  Sandstone,  coarse,  brownish, 

25.  Sandstone,  thin  bedded,  greenish,  

24.  Shale,  red  and  green, 

23.  Sandstone,  reddish,  Mauch  Chunk  J 

22.  Shale,  red,  marly, 

21.  Sandstone,  false  bedded,  reddish  and  greenish,  ... 

20.  Shale,  red,  

19.  Sandstone,  reddish,  [bottom  of  XI?] 

18.  Interval  concealed, 

17.  Sandstone,  gray,  some  of  it  false  bedded, ’ 

16.  Sandstone,  thin  bedded,  gr  .y  and  reddish,  ...... 

15.  Interval  concealed,  ....  

14.  Sandstone,  false  bedded,  gray, 

13.  Interval  concealed, 

12.  Sandstone,  shaly,  gray, Pocono. 

11.  Sandstone,  reddish, 

10.  Interval  concealed, 

9.  Sandstone,  false  bedded,  gray, 

8.  Interval  concealed, 

7.  Sandstone,  gray  [bottom  of  X?]  [ 
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6.  Interval  concealed, f 50' 

6.  Shale,  red,  I 15' 

4.  Sandstone,  false  bedded,  gray, 18' 

3.  Shale,  red, | 14' 

2.  Sandstone,  red, Catskill  <j  20' 

1.  Shale,  red, 20' 

Total, 1083' 


Section  4,  Fig.  4,  of  1204  feet  of  north  dipping  measures, 
on  Loyalsock  Creek,  in  Plunkett  Creek  townsliixi,  reads  as 
follows,  from  above  downwards ; 


22. 


20. 


19. 

18. 

17. 

16. 

15. 

14. 

13. 

12. 

11. 

10. 

9. 


8. 

7. 

6. 

6. 

4. 

3. 

2. 

1. 


XII, 


Top  of  the  Mountain. 

Sandstone,  brownish,  . 

Conglomerate  and 
Sandstone,  coarse,  white. 

Slate,  black  and  dark,  traces  of  coal,  roots  of  Sigillaria 

wad  other  plants, ( 

Interval  concealed. 

Sandstone,  reddish,  . 

Interval  concealed, Maucii  Chunk,;' 

Shale,  red,  marly, 1 

Sandstone,  false  bedded,  reddish, | 

Interval  concealed, | 

Sandstone,  false  bedded,  reddish  [bottom  of  XI  ?J  . t 

Interval  concealed, [ 

Sandstone,  thin  bedded,  gray, 

Interval  concealed, 

Sandstone,  false  bedded,  coarse,  gray,  with  stems 
of  plants, 


POCONO 


Shale,  gray  and  \ 

Sandstone,  shalj%  ) 

Sandstone,  gray,  witli  plant  stems,  ... 

Sandstone,  reddish, 

Interval  concealed, 

Sandstone,  false  bedded,  reddish,  . . . , 

Sandstone,  false  bedded,  gray 

Interval  concealed, [ 

Sandstone,  diagonally  laminated,  gray,  at  mouth  of  Plun- 
kett’s Creek,  in  the  bed  and  banks  of  the  Loyalsock 
Creek  [Bottom  of  X ?] 
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General  Geology  of  the  Townships  of  Lycoming  County, 

lying  south  of  the  Susquehanna  River,  with  details  of 

the  Geological  Structure  * 

§31.  While  the  a:eoloffical  structure  of  southern  Lvcom- 
ing  makes  numerous  mountain  crests  and  detached  valleys, 
yet  the  theory  of  the  structure  can  be  briefly  stated. 

The  anticlinal  axis  which  brings  up  the  limestone  of  II, 
and  the  slates  of  III,  in  Kippenose  and  Mosquito  valleys  to 
the  northeast  allows  the  mountain  mass  of  lY  to  fold  around 
it.  This  mountain  mass  again  folds  around  in  obedience 
to  the  beautifully  defined  synclinal  axis  of  White  Deer  Val- 
ley, thus  giving  mountains  of  lY  enclosing  entirely  the  an- 
ticlinal valleys  of  II  and  III,  and  mountains  of  lY  enclosing 
on  three  sides  the  synclinal  valley  of  Y,  YI,  YII  and  YIII 
in  the  White  Deer  Valley. 

Such  stated  broadly  is  the  general  structure  of  this  south- 
ern Lycoming  County  ; the  details  of  the  structure  being 
given  under  the  head  of  the  Townships. 

§ 32.  The  geological  formations  embraced  wholly  or  in  part 
in  southern  Lycoming  are  as  follows ; 

The  Hamilton  ana  Upper  Helderberg ; lower  part  of  form- 
ation No.  YIII  (Devonian.) 

The  Oriskany  sandstone.  No.  YII. 

The  Lewistown  limestone  (Lower  Helderberg)  &c.  No.  YI. 

The  Clinton  red  shales  and  fossil  ore.  No.  V. 

The  Medina  and  Oneida  gronj),  No.  IV. 

The  Hudson  river  slate  group.  No.  III. 

The  Trenton  limestone.  &c.  (Siluro-cambrian)  No.  II. 

Of  Formation  YIII  there  can  be  little  if  any  south  of 
the  Susquehanna  River  ; but  as  soon  as  the  river  flat  is 
reached  the  precise  position  of  any  one  of  the  groups  is 
necessarily  vague,  for  the  river  wash  covers  all  rock  in  place. 
The  same  formation  however  is  in  great  thickness  north  of 
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tile  Snsqiielianna  and  has  already  been  sufficiently  described 
in  that  part  of  this  volume  which  relates  exclusively  to  the 
Lycoming  County  region  north  of  the  River  Valley. 

Formation  VII,  the  Oriskany  sandstone  does  not  show 
at  all  in  southern  Lycoming.  Along  the  line  of  the  Bald 
Eagle  Mountain,  at  the  Bellefonte  Gap  in  Centre  county,  it 
is  a massive  llinty  sandstone  50  feet  thick. 

Mr.  Chance  reports  that  he  found  it  wanting  at  Lock 
Haven.  Some  exposures  in  Washington  Township,  in 
White  Deer  Valley,  indicate  that  VII  is  also  lacking,  al- 
most or  altogether,  in  southern  Lycoming.* 

Formation  VI,  the  Lower  Heldei’berg  Limestone  is  of 
considerable  size  in  Lycoming.  It  lies  however  north  of 
the  Susquehanna  River  until,  after  passing  near  Muncy,  it 
folds  around  the  nose  of  the  Bald  Eagle  Mountain,  crosses 
the  Susquehanna  River  and  runs  up  into  White  Deer  Val- 
ley. It  is  opened  very  little  in  the  latter  valley,  nor  does 
its  entire  thickness  show  except  very  imperfectly,  but  it  is 
apparently  not  less  than  250  feet  and  jarobably  more.  It 
is  made  up  of  limestone  layers,  blue  and  massive,  inter- 
leaved with  numerous  layers  of  calcareous  slate.  Only  a 
small  part  of  the  limestone  is  sufficiently  pure  to  be  used 
for  burning  for  agricultural  puiq)Oses  and  for  plaster. 

Formation  V,  the  Clinton  group  is  developed  in  Sonth- 
ern  Lycoming  county  in  great  thickness.  It  spreads  over 
a broad  area,  sweeping  around  the  Hank  of  Bald  Eagle 
Mountain  for  many  ndles.  The  iron  ores  held  by  it  are  de- 
scribed in  another  chapter.  The  rocks  making  up  the  Clin- 
ton group  are  red  sandstones,  brown,  gray,  purple,  red  and 
chocolate  colored  slates  and  a few  small  layers  of  siliceous 
and  worthless  limestone.  The  total  thickness  of  the  Form- 
ation in  this  region  is  about  2000  to  2500  feet. 

Formation  IV\  the  Medina  and  Oneida  sandstones,  is 
very  thick  in  Lycoming  county,  where  it  makes  the  Bald 
Eagle  mountain  crests  and  plateaus.  It  consists  here,  as  in 
other  localities,  of  the  Upper  gray  sandstone,  very  massive 
and  flinty,  making  the  outer  crest ; the  Middle  red  sand- 


*For  tins  non-contbrmability  see  H.  D.  Eogers  in  his  Address  before  the  A. 
A.  Geol.  Boston,  18t2,  p.  36,  37. 
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stone  and  shales,  making  a depression  between  the  crests, 
and  slightly  cultivated  in  the  hollows  of  the  mountain 
plateau  and  the  Lower  gray  sandstone,  also  hard  and  flinty, 
and  making  the  inner  crest. 

While  there  is  no  exposure  which  gives  the  exact  thick- 
ness of  these  formations  (Medina  and  Oneida)  the  probable 
measurements  are  somewhat  as  follows  ; 


Upper  hard  sandstone,  100  j 

Middle  red  sandstone, 1200  > 1375  feet. 

Lower  hard  sandstone, 75  ' 


Formation  III  is  exposed  in  Southern  Lycoming  county 
only  as  circling  around  inside  of  Nippenose  and  Mosquito 
valleys. 

Lying  as  it  always  does  on  the  outcrop  side  of  a rough 
mountain  slope  of  IV,  its  outcrop  is  covered  in  the  greater 
part  by  a mass  of  debris  from  the  crest  of  IV  ; and  its  junc- 
tion with  the  limestone  of  II  is  rarely  to  be  exactly  located. 

This  makes  the  measurement  of  No.  Ill  somewhat  in- 
definite ; but  in  Lycoming  county  it  seems  to  be  about  800 
feet  in  thickness.  So  far  as  exposed  it  is  made  up  of  gray 
and  dark  colored  thin  slates,  with  some  calcareous  layers 
always  to  be  found  in  the  vicinity  of  its  junction  with  the 
limestone  of  II. 

In  Mosquito  valley  the  Black  Marble  quarry  is  located 
somevdiere  about  the  junction  of  II  and  III,  though  it  seems 
more  properly  to  be  included  in  II. 

Formation  II  is  only  exposed  in  small  part  in  Southern 
Lycoming  county.  It  makes  the  country  rock  over  the 
centre  of  the  anticlinal  arch  of  Nippenose  valley.  The 
arch  however  is  narrow  and  not  more  than  1000  feet  of  the 
series  are  brought  to  daylight. 

The  limestones  exposed  are  the  usual  gray,  grayish  blue 
and  blue  limestone  and  dolomites  of  the  Siluro-Cambrian 
system.  Many  of  the  layers  are  tolerably  pure  limestone 
and  are  burned  in  the  valley  for  agricultural  purposes.  ' 

These  1000  feet  of  exposed  limestones  are  only  the  upper 
part  of  formation  11.  The  same  formation  is  about  6000 
feet  thick  in  Blair  county  along  the  Juniata  River,  and  is 
possibly  therefore  as  thick  in  Lycoming  county. 
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Topography  of  the  Toionships  of  Lycoming  County  lying 
soat/i  of  the  Sasqaehauna  River. 

§33.  The  tox^ography  of  Lycoming  county  south  of  the 
Susqoelianna  river  is  divisible  into  three  distinct  belts,  so 
widely  differing  from  each  other  and  so  pronounced  in 
structure  as  to  show  with  marked  plainness  the  nature  of 
the  formations  and  the  character  of  the  geological  structure 
which  has  necessitated  these  striking  differences.  These 
belts  are 

1.  Such  part  of  the  Susquehanna  Valley  flat  as  may  he 
included  hetween  the  river  on  the  north  and  the  foot  hills 
of  the  Bald  Eagle  mountain  on  the  south.  This  area  is  of 
varying  width,  the  river  at  times  sweex’iing  away  from  the 
mountain  and  leaving  a broad  plain  to  the  soutlnvard,  and 
again  hugging  close  by  the  mountain  face,  leaving  an  area 
so  small  that  the  Philadelx^hia  and  Erie  E ailroad  had 'much 
cutting  to  do  to  secure  a lodgment  on  the  south  side  of  the 
river. 

This  river  flat,  whatever  be  its  area,  is  a smooth  flat, 
Avith  a rich  and  fertile  soil,  which  is  thoroughly  cultivated. 
No  rocks  show  in  xhace  in  it ; the  Avells  of  Williamsx)ort 
and  other  towns  in  the  valley  find  nothing  but  loose  river 
debris  even  at  80  feet  or  more  in  deioth  below  the  surface. 

The  level  of  the  Susquehanna  River  at  WilliamsxDort  is 
508  feet  and  this  river  flat  therefore  about  530  feet  above  the 
ocean. 

The  Bald  Eagle  Mountain  covers  the  greater  X3art  of 
several  townships. 

It  is  not  one  mountain  crest  simply,  but  a somewhat  com- 
plex series  of  mountains,  joining  to  each  other  and  caus- 
ing high  flat  mountain  plateaus,  surrounding  low  lying  an- 
ticlinal and  synclinal  valleys.  The  mountain  crests  are 
high,  the  summits  reaching  fully  1400  feet  above  the  Sus- 
quehanna river  or  1900  feet  above  the  sea.  The  mountain 
slopes  are  steep  ux^on  both  sides,  having  on  them  but  little 
valuable  timber,  but  always  wooded  with  the  common 
growths  of  hard  woods.  The  coloring  (on  the  map)  for  lY 
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and  Y,  tlie  Oneida  and  Medina  sandstones  and  tlie  Clinton 
group,  show  the  mountain  area  and  how  it  covers  nearly  all 
of  Lycoming  county  south  of  the  river.  The  drainage  of 
the  mountain  mass  passes  off  partly  by  deeply  gashed 
ravines  on  the  mountain  faces,  and  partly  through  deep 
gaps  in  the  mountains,  through  which  pass  not  only  the 
surface  drainage  of  the  mountain  plateaus  but  also  the 
drainage  of  the  enclosed  anticlinal  valleys.  Kippenose 
creek  for  example,  heads  np  in  Nippenose  valley  in  Lime-- 
stone  township,  passes  through  the  inner  mountain  gap, 
receives  the  Meadow  Valley  run  which  drains  a valley  of 
the  middle  of  IV,  then  passes  through  the  outer  or  north- 
ern mountain  by  a gap,  and  runs  through  Nippenose  town- 
ship entering  the  Susquehanna  run  nearly  opposite  to  Jer- 
sey Shore. 

Musquito  creek  in  Armstrong  township  heads  up  on  the 
inner  mountain  plateau,  drains  the  anticlinal  Mosquito 
valley,  passes  through  a deep  gap  of  Bald  Eagle  mountain 
and  enters  the  Susquehanna  river  at  Duboistown,  2 miles 
above  Williamsport. 

Rock  run  drains  the  inner  mountain  plateau  of  eastern 
Armstrong  township,  cuts  through  the  Bald  Eagle  mount- 
ain; and  enters  the  Susquehanna  River  at  Rocktown,  Just 
below  Williamsport. 

The  mountain  masses  of  Washington  and  Clinton  town- 
ship drain  into  the  White  Deer  valley  and  are  carried  off 
by  White  Deer  creek.  Spring  creek,  and  Black  Hole  creek 
into  the  Susquehanna  river. 

3.  TTie  Valleys  enclosed  in  the  mountain  mass. — In  the 
very  heart  of  this  great  mountain  mass  are  two  anticlinal 
valleys,  Nippenose  valley  and  Mosquito  valley  (or  Jacks 
Hollow  as  it  is  locally  termed)  and  the  synclinal  valley  of 
Washington,  Brady  and  Clinton  townships  called  White 
Deer  valley. 

JVippenose  Valley  is  in  Limestone  and  Bastress  townships 
of  Lycoming  county,  and  also  at  its  western  end  crosses 
the  county  line  and  extends  a short  distance  into  Clinton 
county.  The  valley  is  regular  in  shape,  and  probably  no 
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more  perfectly  symmetrical  oval  anticlinal  valley  can  be 
found  in  Pennsylvania. 

The  centre  of  the  valley  is  very  smooth  and  even,  and  is 
only  some  300  feet  above  the  Susquehanna  river  at  Wil- 
liamsport or  800  feet  above  the  ocean.  Around  it  on  all 
sides  rise  the  mountains  of  the  Bald  Eagle  mountain  mass, 
with  crests  some  800  or  900  feet  above  the  centre  of  the 
valley.  The  Avhole  valley  was  cleared  for  farming  pur- 
poses at  an  early  date  and  it  is  one  of  the  best  cultivated 
regions  in  the  State. 

Mosquito  Valley  is  in  Armstrong  township.  It  is  an 
oval  anticlinal  valley,  much  smaller  than  Nippenose  valley, 
but  of  the  same  general  appearance  topographically.  The 
centre  of  the  valley  is  only  about  800  feet  above  the  ocean. 

White  Deer  Valley  is  a synclinal  valley,  and  therefore 
differs  entirely  from  those  already  described.  While  the 
anticlinal  valley  are  oval  shaped  and  surrounded  by  mount- 
ain plateaus,  the  White  Deer  valley  comes  to  a point  and 
is  closed  on  its  southern  end,  but  widens  gradually  on  pass- 
ing to  the  northward  and  on  reaching  the  Susquehanna  is 
a broad  open  valley,  several  miles  in  width.  The  valley  is 
cut  out  deeply,  its  floor  rising  slowly  from  the  Susquehanna 
river  for  many  miles  to  the  southward  ; at  its  south  end  it 
steepens  quickly  and  ends  up  on  the  enclosing  mountain 
crest.  A noticeable  feature  of  the  topography  is  the  low 
limestone  ridge  which  runs  along  both  sides  of  the  valley, 
terminating  however  before  reaching  Elimsport.  The 
mountains  enclosing  the  valley  rise  very  high,  reaching  1900 
feet  above  tide,  thus  making  towering  mountain  crests  above 
the  deep  valley.  The  level  flat  of  White  Deer  valley  is 
thoroughly  cultivated,  the  timber  having  been  long  since 
cleared,  and  the  land  is  in  fertile  farms. 


ClIAPTEK  II. 

Detailed  Report  of  the  Townships.* 

Anthony  and  Lycoming  Townships. 

§34.  These  townships  are  bounded  on  the  east  by  Lycom- 
ing creek,  on  the  south  by  the  Susquehanna,  on  the  west 
by  Mifflin  township  and  on  the  north  by  Cogan  House 
township. 

The  centre  line  of  the  Second  synclinal  touches  the  south- 
west corner  of  Anthony  township,  and  from  thence  keeps 
in  the  edge  of  Woodward  townshiji,  close  to  the  township 
line. 

The  centre  line  of  the  Second  anticlinal  enters  Anthony 
township  from  Mifflin  about  half  a mile  north  from  its 
southwest  corner,  and  leaves  Lycoming  to  enter  Old  Ly- 
coming about  midway  of  its  south  line. 

The  dij)  is  south  from  this  line  to  the  bottom  of  the  Sec- 
ond synclinal  and  north  to  the  bottom  of  the  Short  Mount- 
ain, Hepburn  and  North  Mountain  synclinal. 

The  centre  line  of  the  Short  Mountain,  Hepburn  and 
North  Mountain  synclinal  enters  Anthony  from  Mifflin 
about  2 miles  north  from  its  southwest  corner,  near  the 
house  of  D.  Gretz,  and  leaves  Lycoming  to  enter  Heiiburn 
where  the  railroad  crosses  Lycoming  creek,  at  Hepburn 
village. 

The  centre  line  of  the  Tomb’s  run  and  Muncy  Creek  an- 
ticlinal enters  Anthony  township  from  Mifflin  about  mid- 
way of  its  west  line  between  S.  MarshalTs  and  W.  Kiby’s, 
and  leaves  Lycoming  to  enter  Hepburn  at  the  mouth  of 
Hoagland’s  run,  opposite  Cogan  Station,  and  close  to  Per- 
rysville. 

From  this  line  the  dip  is  south  to  the  bottom  of  the  Short 
Mountain,  Hepburn  and  North  Mountain  synclinal,  and 

* From  notes  by  Mr.  Sherwood. 
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north  to  the  bottom  of  the  Waterville,  Loyalsock  and  Ber- 
nice synclinal.  This  is  a sharp  anticlinal,  the  dips  from  it, 
both  to  the  north  and  south,  being  very  abru2:)t. 

A salient  feature  iu  the  topography  of  Anthony  and  Ly- 
coming is  the  mountain  range  touching  their  north  borders, 
from  which  issue  Larry’s  creek  and  the  branches  of  Hoag- 
land’ s run.  The  remainder  of  these  townships  is  a rolling 
hill  country,  adai:)ted  to  cultivation. 

§35.  Exposures  of  rock  in  place  are  not  numerous  ; but 
even  where  nothing  is  exposed  it  is  possible  to  judge  pretty 
closely  of  the  nature  of  the  underlying  rocks  from  the  char- 
acter of  the  soil  and  stones  on  the  surface,  as  there  is  no 
drift  except  in  the  valleys  of  the  streams. 

The  geological  formations  which  make  up  the  rocks  in  An- 
thony and  Lycoming  Townships  are  the  Chemung,  the  Bed 
Catskill  (IX,)  the  Pocono  (X,)  with  a very  little  of  the 
Mauch  Chunk  (XI)  and  the  bottom  of  tlie  Pottsville  Con- 
glomerate (XII. ) These  latter  are  only  on  the  highest  sum- 
mits at  tlie  centre  of  the  synclinal.  Xo  coal  has  ever  been 
found  in  or  over  XII. 

The  ChemAing  (VIII)  occupies  two  narrow  belts,  one  across 
the  south  side,  and  one  through  the  middle,  running  north 
east  and  southwest. 

The  south  belt  is  only  about  1100  yards  wide  in  Anthony 
township,  over  the  centre  arcli  of  the  Second  anticlinal. 

Tlie' middle  belt  is  something  over  a mile  in  width  over 
the  centre  arch  of  the  Tomb's  Run  and  Muncy  Creek  anti- 
clinal. 

The  Catskill  (IX)  occupies  a narrow  belt  only  about  300 
feet  wide  at  the  township  line  between  Anthony  and  Wood- 
ward townships,  mainly  in  Woodward,  and  in  the  Second 
synclinal. 

It  also  occupies  a wider  northeast  and  southwest  belt  of 
two  miles  or  more  in  width,  in  tlie  Short  Mountain,  Hep- 
burn, and  North  Mountain  synclinal,  in  the  south  part  of 
Anthony  and  Lycoming  townshijis. 

And  again  a belt  in  the  north  jiart  of  Anthony  and  Ly- 
coming townships,  of  a miie  or  more  in  width,  along  the 
foot  of  the  mountains. 


DETAILED  REPOKT  OF  TOWNSHIPS. 


GG.  35 


Tlie  Pocono  (X)  makes  nii  the  mountain  mass  wliicli 
crosses  the  north  side  of  these  townsliips  in  the  Water- 
ville,  Loyalsock,  and  Bernice  synclinal. 

It  is  overlaid  by  the  Mcmcli  Chunk  red  shale  (XI)  and 
and  the  bottom  of  the  Pottsville  Conglomerate  of  XII. 

The  county  ma])»  shows  the  exact  limits  of  these  forma- 
tions. 

§36.  The  Chemung  rocks  are  composed  principally  of 
gray  shales  and  sandstones  ; the  Catskill  of  red  clay  slates 
and  red  sandstones,  with  interleaved  gray  sandstone  lay 
ers,  and  the  Pocono  of  line  and  coarse  gray  flaggy  sand- 
stones, much  current  bedded,  frequently  greenish  and  mica- 
ceous, and  with  some  small  reddish  layers  of  red  sandstone 
or  red  slate. 

Some  of  the  more  noticeable  exposures  of  rocks  in  these 
townships  are  as  follows  : 

Along  the  main  road  near  the  west  line  of  Anthony  town- 
ship, and  between  W.  Marshall’s  and  A.  Stabler’ s,  Che- 
mung gray  sandstones  cover  the  surface,  containing  very 
fine  specimens  of  Grammgsia  ellhptica,  Rhynconella  cou- 
tracta.,  Productus  Boydii,  and  other  undetermined  sjiecies. 

In  the  road,  a little  north  of  J.  A.  Ulmer’s  store  in  An- 
thony township,  the  soil  is  of  a deep  red  color,  from  the 
decomposition  of  Catskill  red  shales. 

At  J.  Cook’s  blacksmith  shop,  near  the  south  side  of  An- 
thony Township,  100  feet  of  gray  and  reddish  shaly  rock  is 
exposed,  dipping  gently  to  the  north.  The  geological  hor- 
izon is  at  the  bottom  of  the  Catskill. 

About  500  yards  south  of  the  last  locality,  in  the  main 
road,  and  near  the  forks  of  the  Quenshehague,  40  feet  of 
Chemung  gray  shaly  rock  is  exposed,  dipping  gently  to  the 
north. 

North  of  P.  Groves,  and  about  a mile  and  a half  west  of 
P errysville,  there  are  indications  of  iron  ore,  which  is  prob- 
ably the  same  vein  as  that  formerly  worked  on  the  east  side 
of  the  Lycoming,  in  Hepburn  township. 

2Iifflin  and  Watson  ToionsJiips. 

§37  These  two  townships  lie  west  of  Anthony  and  Lycom- 
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ing.  Mifflin  is  drained  hy  Larry’s  creek  and  its  hrancfles 
while  the  main  Pine  creek  drains  Watson  township. 

The  centre  line  of  the  Second  synclinal  axis  just  touches 
the  southeast  corner  of  Mifflin  township. 

The  centre  line  of  the  Second  Anticlinal  axis  is  at  the 
line  between  Watson  and  Porter  townships.  It  enters 
Mifflin  a mile  and  a quarter  east  from  its  southwest  corner, 
crosses  Larry’s  creek  at  the  mouth  of  Canoe  run,  and 
leaves  Mifflin  to  enter  Anthony  about  lUUO  yards  north  from 
its  southeast  corner. 

From  this  line  the  dip  is  sharp  to  the  south,  to  the  bot- 
tom of  the  Second  synclinal,  and  sharp  to  the  north,  to  the 
bottom  of  the  Short  Mountain,  Hepburn,  and  N ortii  Mount- 
ain synclinal. 

The  centre  line  of  the  Short  Mountain,  Hepburn  and 
JMorth  Mountain  synclinal  axis  enters  Watson  township 
from  Clinton  county,  where  the  old  Coudersport  and  Jersey 
Shore  turnpike  goes  over  the  top  of  the  first  mountain  after 
leaving  Pine  Creek.  It  crosses  Pine  Creek  1 mile  above  the 
month  of  Furnace  Run,  leaves  Watson  to  enter  Mifflin 
about  three  quarters  of  a mile  north  from  its  southwest 
corner,  and  leaves  Mifflin  to  enter  Anthony  Township  about 
one  and  three  quarter  miles  north  from  its  southwest  corner. 

The  centre  line  of  the  Tomb's  run  and  Muncy  creek  an- 
ticlinal axis  comes  up  from  the  southwest  out  of  Clinton 
county;  crosses  Pine  creek  at  the  mouth  of  Tomb’s  run, 
leaves  Watson  to  enter  Mifflin  township  near  the  western- 
most point  of  the  latter,  and  leaves  Mifflin  to  enter  Anthony 
township  near  where  Larry’s  creek  crosses  the  township 
line. 

From  this  line  the  dip  is  south  to  the  bottom  or  centre 
line  of  the  Short  Mountain,  Hepburn  and  North  Mountain 
synclinal  axis,  and  north  to  the  bottom  or  centre  line  of 
the  Waterville,  Loyalsock  and  Bernice  (Allegheny)  syncli- 
nal axis. 

The  centre  line  of  the  Waterville,  Loyalsock  and  Bernice 
synclinal  axis  passes  through  the  north  part  of  Mifflin 
township,  crossing  the  second  fork  of  Larry’s  creek  near 
the  mouth  of  Francis  run. 
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The  north  half  of  Mifflin  townshiii  is  an -elevated  mount- 
ainous region,  cut  chrough  by  the  branches  of  Larry's  creek  ; 
while  the  south  half,  with  the  exception  of  the  bold  point 
of  Short  mountain,  which  ends  abruptly  on  the  west  side 
of  Canoe  run,  is  a rolling  hill  country,  adapted  to  farming 
and  grazing. 

§38.  The  most  notable  feature  in  the  topography  of  Wat- 
son is  the  way  in  which  the  short  anticlinal  valley  of  Tombs 
run  and  Muncy  creek  heads  up  in  a broad  amphitheatre, 
after  running  in  between  Short  mountain  and  the  main 
Allegheny  Ridge  for  a distance  of  about  4 miles.  The  re- 
mainder of  W atson  is  a mountainous  region  through  which 
are  excavated  the  deep  gorges  of  Pine  creek  and  Gamble’ s 
run. 

§39.  The  geological  formations  which  make  the  country 
of  Mifflin  and  Watson  townships  are  the  Chemung,  the 
Catskill  (IX,)  the  Pocono  (X,  ) and  at  the  centre  of  the  syn- 
clinal, on  the  hill  summits,  a small  area  of  the  Mauch 
Chunk  red  shales  (XI)  and  the  bottom  massive  layer  of  the 
Pottsville  Conglomerate  (XII. ) N o coal  has  ever  been  found 
in  or  on  the  latter  rock. 

The  Chemung  occ nines  a narrow  belt  across  the  south 
side  of  Watson  township,  over  the  arch  of  the  Second  an- 
ticlinal axis. 

Also  a small  area  on  Larry's  creek,  above  Salladasburg, 
on  the  Tomb's  run  and  Muncy  creek  anticlinal. 

The  Catskill,  in  Mifflin  township,  occupies  a belt  about 
two  miles  in  width  in  the  Short  Mountain,  Hepburn  and 
Xorth  Mountain  synclinal  basin,  and  over  the  Tomb’s  run 
and  Muncy  creek  anticlinal. 

It  also  occupies  the  gorge  of  the  second  fork  of  Larry’s 
creek. 

In  Watson  township  the  Catskill  (IX)  occupies  the  sur- 
face of  the  Tomb’s  run  and  Muncy  creek  Anticlinal  valley 
where  it  heads  up  at  Pine  creek ; also  the  gorges  of  Pine 
creek  and  Gamble’s  run,  and  a narrow  belt  along  the  south 
side  of  Short  mountain. 

The  Pocono  (X)  makes  up  the  mass  of  the  Porterbaugh 
(Allegheny)  mountain  in  the  northern  half  of  Mifflin  ; also 
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the  mountains  in  Watson,  including  Short  mountain,  which 
terminates  in  the  southwest  corner  of  Mifflin. 

Above  tlie  Pocono  come  in  the  Mauch  Chunk  red  shale 
XI  and  the  conglomerate  of  XII,  but  only  over  a limited 
area. 

In  character  the  Chemung,  the  Catskill  and  the  Pocono 
resemble  the  same  formations  as  already  described  in  An- 
thony and  Lycoming  townships. 

§ 40.  There  are  numerous  exposures  in  place  In  Mifflin 
and  Watson  townships.  These  are  imperfect  in  that  they 
only  take  in  at  one  place,  a j^art  of  a single  formation ; but 
together  they  seem  to  present  somewhat  clearly  the  nature 
of  the  whole  rock  gr-onps.  The  details  are  as  follows  ; 

On  the  second  fork  of  Larry’s  creek,  between  E.  Doc- 
tor’s and  J.  Gilbert’s,  in  the  northwest  corner  of  Mifflin 
township,  10  feet  of  Gray  sandstones,  (probably  Pocono 
No.  X)  are  exposed,  with  thin  coal  seams.  These  coal 
seams  are  no  indication,  as  many  have  sup2)osed,  of  thicker 
veins  further  in  the  hill. 

Where  the  Big  and  Little  Harl)or  runs  enter  the  second 
fV)rk  of  Larry’s  creek,  there  are  great  masses  of  massive 
conglomerate  in  loose  bowlders. 

At  W.  Cohick’s,  where  the  second  fork  of  Larry’s  creek 
comes  through  the  mountains,  red  sandstones,  belonging  to 
the  lied  Catskill,  dip  to  tlie  northward. 

Near  Salladasburg,  between  the  forks  of  Larry’s  creek, 
40  feet  of  red  shaly  rock  is  exposed,  belonging  to  the  Red 
Catskill,  and  dipping  jwobably  a little  to  the  south. 

About  2 miles  west  of  the  last  locality,  beyond  W.  Tacke- 
berry’s,  and  near  the  forks  of  the  road,  red  shale  and  sand- 
stone is  exposed,  belonging  to  the  Red  Catskill  and  dipping 
to  the  northward. 

About  a mile  from  Salladasburg,  a little  south  of  west, 
and  near  the  forks  of  the  road,  the  same  kind  of  rock  as 
that  last  mentioned  is  exposed,  dip  not  seen. 

Just  below  Salladasburg,  at  T.  J.  Watt’s,  and  again  near 
J.  ManevaTs,  the  same  kind  of  rocks  are  again  exposed, 
having  apparently  a gentle  south  dip. 

Where  the  road  crosses  Larry’s  creek,  about  1 mile  be- 
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low  Salladasburg,  tliere  is  an  interesting  exposure  of  red 
shale  and  gray  sandstone  belonging  to  the  Red  Catskill. 
At  the  north  end  the  beds  are  nearly  horizontal ; at  the 
south  end  they  dip  a little  west  of  north  at  a high  angle. 

Where  the  road  lirst  crosses  the  creek  again  below  this 
place  about  half  a mile,  at  F.  Frieda!’ s,  10  feet  of  Che- 
mung gray  shaly  rock  is  exposed,  dipping  rapidly  to  the 
north. 

§ 41.  Iron  Ore.— Half  a mile  below  the  last,  upon  the  hill 
east  of  the  creek,  there  is  a vein  of  iron  ore  averaging  two 
feet  in  thickness,  which  was  worked  quite  extensively  some 
20  years  ago  by  the  Danville  Iron  comiiany.  It  is  the  same 
as  the  Mansfield  Ore  found  in  Tioga  and  Bradford  counties. 

A little  below,  a t the  line  between  Mifflin  and  Piatt,  there 
are  rapidly  south  dipping  Chemung  gray  rocks. 

On  Canoe  Run,  at  Jacob  Secrist’s,  J.  Borger’s,  and  J.  M. 
Miller's,  the  same  vein  of  iron  ore  referred  to  above  has 
been  opened  and  mined  to  some  extent  by  the  Danville 
Iron  company.  It  averages  about  2 feet  in  thickness,  and 
contains  shells  vend  fish  remains.  The  dip  is  at  a very  high 
angle  to  the  north,  being  nearly  perpendicular.  It  is  close 
under  red  rocks,  in  the  top  of  the  Chemung. 

About  300  yards  north  of  the  last  locality,  between  S. 
Fink’s  and  C.  Chamberlain’s,  40  feet  of  red  shales,  belong- 
ing the  Red  Catskill  are  exposed.  It  is  nearly  perpendicu- 
lar, being  slightly  inclined  to  the  uorfh. 

About  300  yards  above  the  mouth  of  Furnace  run,  on 
Pine  creek,  in  Watson  township,  the  Red  Catskill  begins 
and  is  exposed  along  the  road  for  about  half  a mile,  the  beds 
dipping  north  at  a high  angle.  The  thickness  of  these  red 
beds  is  ajiparently  some  twelve  hundred  to  fifteen  hundred 
feet. 

Just  above  T.  Brown’s,  near  the  upper  end  of  an  island 
in  Pine  creek,  the  soil  and  stones  are  gray,  derived  prob- 
ably from  the  Pocono  No.  X ; but  whether  -from  the  hill 
above,  or  whether  the  narrow  and  deep  synclinal  crossing 
here  brings  strata  of  this  formation  in  place  down  to  the 
bed  of  the  stream  could  not  be  determined  from  the  imper- 
fect exposures. 
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Below  the  mouth  of  Gamble’s  run  some  red  rocks  of  the 
Red  Catskill  group  are  exposed,  having  a rapid  south  dij). 

About  one  half  way  between  the  mouth  of  Gamble’s  run 
and  Tomb’s  run  over  40  feet  of  red  rocks  of  a similar  kind 
show  in  place  ; the  exact  dip  could  not  be  seen. 

A little  above  the  moiitli  of  Tomb’s  run,  in  the  West 
bank  of  Pine  creek,  100  feet  of  the  same  kind  of  red  I'ock 
is  again  exposed,  dipping  considerably  to  the  nortliward. 

About  one  mile  above  this  place,  on  the  same  side  of  the 
stream,  there  is  another  locality,  thickness  unknown,  which 
includes  all  the  rock  exposures  of  any  note  met  with  in 
W atson  Township. 


’ Porter,  Piatt,  Woodward  and  Old  Lycoming  Townships. 

§ 42.  These  four  embrace  a considerable  area  along  the 
north  side  of  the  valley  of  the  Susquehanna  river  and 
along  Pine  creek.  The  exact  area  embraced  in  these  limits 
is  shown  on  the  outline  township  map,  and  needs  no  fur- 
ther elaboration. 

On  the  geological  map  of  the  county  some  lines  are  drawn 
across  these  townships  which  are  called  the  First  and  Sec- 
ond synclinal  axes  and  the  First  and  Second  anticlinal 
axes.  This  structure  is  not  always  clear  in  some  localities, 
while  in  other  places  the  strata  seem  to  be  folded  into  nar- 
row synclinals,  separated,  of  course,  by  as  many  sharp  an- 
ticlinals.  The  second  synclinal  for  instance  is  well  marked 
through  Piatt  and  Woodward,  where  it  carries  a narrow 
belt  of  red  rocks. 

The  surface  of  these  townships  is  a rolling  hill  country, 
adapted  to  farming  and  grazing. 

§ 43.  The  surface  rocks  in  Porter,  Piatt,  Woodward  and 
Old  Lycoming  all  belong  to  the  Chemung  and  Red  Catskill 
groups,  exce-pt  in  those  jjarts  adjoining  the  Susquehanna 
river,  where  rocks  older  than  the  Chemung  are  brought  to 
the  surface,  including  a bed  of  limestone  [of  YI]  which  is 
worked  at  some  points.  The  observations,  as  recorded  in 
this  chapter,  have  stoi:)ped  with  the  Chemung. 

The  Chemung  occupies  the  north  half  of  Porter  town- 
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ship,  north  of  a line  running  northeast  from  Dodge,  Stokes 
& Co.’s  mills  on  Pine  creek,  except  in  a narrow  belt  on  the 
east  side,  in  the  Second  synclinal  basin,  and  a little  cornei 
on  the  north,  in  the  Short  Mountain  synclinal  basin,  which 
are  occupied  with  the  Red  CatsJcill. 

The  C hemung  occujiies  that  part  of  Piatt  township  north 
of  a line  running  northeast  from  the  mouth  of  Larry’s 
creek,  except  a narrow  belt  of  a few  hundred  feet  in  width 
in  the  Second  synclinal,  which  is  occupied  with  the  Red 
Catskill. 

The  G lieniiung  occupies  that  part  of  Woodward  township 
north  of  a northeast  and  southwest  line  drawn  so  as  to 
touch  the  Susquehanna  river  at  the  mouth  of  Quenshehague 
creek,  near  Linden,  except  a narrow  belt  of  about  300  feet 
in  width  in  the  Second  synclinal,  at  the  line  between  Wood- 
ward and  Anthony  townships,  which  is  occujiied  with  the 
CatsTiill. 

The  Chemung  occupies  that  part  of  OUl  Lycoming  town- 
ship north  of  the  corporation  of  Williamsport,  except  a 
little  area  in  the  Second  synclinal  basin  which  is  occupied 
by  the  Catskill. 

The  Chemung  group  is  composed  of  gray  shales  and  sand- 
stones, having  a great  thickness  in  all.  Judging  from  the 
section  on  Pine  creek,  this  thickness  must  be  over  3000 
feet.  But  the  strata  are  much  contorted  ; and,  with  imper- 
fect exposures,  under  such  circumstances,  it  is  only  possible 
to  approximate  to  the  total  thickness. 

The  Catskill  group  is  composed  of  red  shale  and  sand- 
stone. Only  the  lower  beds  of  this  formation  are  found  in 
these  townships,  and  these  over  very  limited  areas,  as  will 
be  seen  by  the  colored  geological  map  of  the  county. 

§ 44.  There  are  numerous  exposures  of  rocks  in  place  in 
these  townships.  Some  of  these  are  as  follows  : 

On  Pine  creek,  near  S.  H.  Bailey’s,  and  a little  south  of 
west  from  Jersey  Shore,  there  is  a timestone  quarry.  It  is 
the  same  bed  as  that  worked  below  Williamsport  [limestone 
of  VI]. 

Near  Jersey  Shore,  on  the  road  to  Phelps’  mills,  20  feet 
of  black  and  dark  colored  shale  is  exposed. 
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§ 45.  Section. — One  tliird  mile  above  Dodge,  Stokes  & 
Co.'s  mills,  in  Porter,  and  on  the  road  rnnning  up  Pine 
creek,  there  is  the  beginning  of  an  extensive  and  interest- 
ing section,  which  extends  along  the  road  for  a distance  of 
abouc  2 miles,  terminating  in  Watson  townshij},  about  300 
yards  north  of  Furnace  run.  These  rocks  are  greatly  dis- 
turbed. There  are  three  slips  or  faults  in  sight,  at  eacli  one 
of  which  the  rocks  are  ground  to  powder.  In  a distance  of 
8432  feet  there  are  1600  feet  of  Chemung  gray  rocks  ex- 
posed at  intervals,,  and  generally  approaching  the  perpen- 
dicular. The  I'eniaining  6832  feet  of  rocks  are  concealed. 

In  only  one  bed  were  fossils  observed  ; a thin  calcareous 
band,  1 foot  thick,  containing  sioirifer  disjuncta. 

'rhere  are  no  signs  of  anv  red  rocks  until  about  1240  feet 
north  of  Furnace  run,  where  the  soil  is  decidedly  deej)  red 
colored,  thongh  it  is  difficult  to  say  whether  the  coloration 
be  due  to  the  ivresence  of  an  iron  ore  layer  or  simply  from 
red  shale. 

Al)out  100  feet  further  on,  red  rocks  begin  and  extend 
uninterruptedly  for  a distance  of  at  least  1000  feet,  per- 
haps as  much  as  1500  feet,  as  it  is  difficult  to  say  just  ex- 
actly where  they  terndnate,  being  concealed  occasionally 
for  a distance,  and  moreover  much  contorted. 

The  rocks  are  standing  nearly  on  end,  dijDping  steeply  to 
the  north. 

As  nearly  as  could  be  calcnlafed  from  the  imperfect  ex- 
2)osures,  these  rocks  are  from  twelve  hundred  to  fifteen 
hundred  feet  thick  ; certainly  not  less  than  one  thousand 
feet.  The  section  terminates  at  T.  Brown’s,  in  Watson 
township},  where  the  narrow,  but  deej^,  synclinal  axis  of 
Short  mountain  crosses  Pine  creek. 

§ 46.  Three  quarters  of  a mile  below  Larry’s  creek  P.  O., 
in  Piatt,  there  is  a limestone  qnarri/^  which  is  the  same 
bed  as  that  worked  below  Williamsjvort  [limestone  of  VI]. 

At  Larry’s  Creek  P.  O.  the  rocks  are  greatly  distuihed, 
standing  nearly  on  end.  They  ajqvear  to  belong  to  the  Che- 
mung gronj:). 

§ 47.  Section. — About  one  and  a half  miles  north  of  the 
P.  O.,  where  the  creek  makes  a singular  bend,  there  are 
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some’ interesting  exposures.  Along  the  plank  road,  near  the 
Methodist  church,  there  are  50  feet  of  north  dipping  gray 
rocks,  interleaved  with  some  beds  of  a reddish  color.  A 
little  north  from  this  locality  across  the  creek  and  near  the 
grist-mill,  there  is  a good  exposure  of  75  feet  of  rapid  north 
or  northeast  dipping  red  rocks. 

A little  further  north  along  the  plank  road,  and  near  the 
house  of  F.  Thomas,  there  are  30  feet  of  rapid  south  dip- 
ping red  rocks.  A few  rods  further  to  the  north,  at  the 
forks  of  the  road,  there  are  over  50  feet  of  the  same  char- 
acter of  red  rocks  exposed,  dipping  rapidly  to  the  south 
and  passing  under  the  last  named  locality. 

A short  distance  northeast  from  Linden,  where  the  road 
crosses  Quenshehague  creek,  in  Woodward  townshii),  75 
feet  of  Chemung  gray  shales  are  ex])osed,  with  a steep  north 
dip,  the  beds  being  folded  hack  upon  themselves  at  the 
north  end  of  the  cliff. 

Half  way  between  C.  Stewart’s  and  W.  p.  Carson’s,  a 
Chemung  gray  shaly  rock,  somewhat  concretionary,  is  ex- 
posed, having  a considerable  and  steady  south  dip.  A few 
rods  further  to  the  north,  at  the  forks  of  the  road,  the  dip 
is  much  sharper  to  the  south,,  while  a little 'further  on,  in 
the  same  direction,  it  is  more  gentle.  Thickness  of  beds 
exposed,  75  feet. 

§ 48.  Two  miles  further  up  the  Quenshehague,  between 
the  mouth  of  Kulp’s  run  and  a school  house,  20  feet  of 
Chemung  gray  rocks  are  exposed,  with  a heavy  north  diji, 
being  indeed  nearly  jierpendicular. 

One  third  of  a mile  further  on,  Chemung  gray  rocks  are 
standing  on  end. 

Where  the  Quenshehague  crosses  the  line  between  Wood- 
ward and  Anthony  townships,  red  and  gray  rocks  are  ex- 
posed along  the  road,  with  heavy  dips.  The  dip  is  reversed 
four  times  in  a distance  of  300  feet. 

§ 49.  Iron  ore. — Just  on  the  edge  of  Anthony  and  about 
100'  below  the  red  rocks,  there  is  a thin  bed  of  iron  ore 
which  has  been  worked  on  a small  scale.  It  dips  rapidly 
to  the  south,  and  contains  traces  of  shells. 

The  belt  holding  the  red  rocks  is  only  about  300  fee<:  in 
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width,  and  marks  the  bottom  of  a dee^J  and  narrow  syncli- 
nal basin.  It  is  an  interesting  locality. 

Hepburn^  Eldrecl  and  Loyalsock  Townships. 

§ 50.  These  lie  chiefly  between  the  Lycoming  creek  and 
Loyalsock  creek,  and  north  of  the  Susquehanna  river. 

The  centre  line  of  the  Tomb’s  run  and  Muncy  creek  an- 
ticlinal enters  Hepburn  township  from  Lycoming  township 
at  Cogan  station,  and  runs  through  the  centre  of  Hepburn 
and  Eldred  townships  to  Loyalsock  creek  at  Loyalsock  vil- 
lage. 

From  this  line  the  dip  is  north  to  the  bottom  of  the  Loy- 
alsock synclinal  and  south  to  the  bottom  or  centre  line  of 
the  Short  mountain,  Hepburn  and  North  mountain  syncli- 
nal. 

The  centre  line  of  the  Short  mountain,  Hepburn  and 
North  mountain  synclinal  enters  Hepburn  township  from 
Lycoming  township  at  Hepburn  village  about  one  and  a 
quarter  miles  south  from  the  centre  line  of  the  Tomb’s  run 
and  Muncy  creek  anticlinal  axis  with  which  it  runs  parallel 
across  Hepburn  and  Eldred  townships. 

The  description  of  the  lines  representing  the  First  and 
Second  anticlinal  axes  and  the  First  and  Second  synclinal 
axes  is  already  given  in  Porter,  Piatt,  Woodward  and  Old 
Lycoming  townships  applies  to  the  same  lines  as  drawn 
across  Loyalsock  township  and  need  not  be  repeated.  (See 
§ 42  above.) 

§ 51.  The  surface  of  Eldred,  Hepburn  and  Loyalsock 
is  a rolling  hill  country,  except  a little  area  in  the  north 
corner  of  Eldred  township,  where  the  Allegheny  ridge 
rises  abruptly  to  the  height  of  several  hundred  feet  above 
the  valleys. 

The  Cliemung  and  Catsicill  groups  are  the  surface  rocks 
in  Hepburn  township. 

The  Chemung  occupies  a belt  of  a mile  in  width  through 
the  centre  of  the  township,  from  the  east  to  the  west,  over 
the  arch  of  the  Tomb’s  Pun  and  Muncy  creek  anticlinal 


axis. 


DETAILED  REPORT  OF  TOWNSHIPS. 


G(t  45 


The  Catskill  covers  the  remainder  of  tlie  township,  com- 
prising a belt  on  the  north,  at  the  foot  of  the  Allegheny 
ridge,  and  another  on  tlie  south  in  the  Short  mountain, 
Hepburn  and  North  mountain  synclinal. 

The  Chemung^  CatsJcill  and  Focoiio  groups  make  uji  the 
country  rock  of  Eldred  townships. 

The  Chemung  occupies  a belt  of  a mile  in  width  through 
the  centre  of  the  township,  from  east  to  west,  over  the  arch 
of  the  Tomb’s  run  and  Muncy  creek  anticlinal. 

The  Catskill  is  at  the  surface  between  this  Chemung  belt 
and  the  Allegheny  ridge  on  the  north,  and  between  the  Che- 
mung and  Allegheny  line  on  the  south,  in  the  Short  Mount- 
ain, Hepburn  and  North  mountain  synclinal  basin. 

The  Pocono  makes  up  tlie  mass  of  the  mountain,  cross- 
ing the  northern  part  of  the  townshiii,  and  known  here  as 
the  Allegheny  ridge. 

The  Chemung  and  Catskill  groups  make  the  country 
rock  of  Loyalsock  township,  except  in  that  part  bordering 
the  Susquehanna  river,  where  older  rocks  reach  the  surface, 
including  a bed  of  limestone  [limestone  of  VI]. 

The  Chemung  covers  nearly  the  whole  of  the  area  em- 
braced in  the  township. 

The  Catskill  only  touches  the  northern  portion  of  the 
townshij). 

§ 52.  There  are  numerous  exposures  of  parts  of  the  dif- 
ferent groups  in  various  parts  of  these  townships.  These 
exposures  are  as  follows  : 

In  the  bend  of  the  Lycoming  Creek,  at  Crescent,  40  feet 
of  Catskill  shale  and  sandstone  are  exposed,  dipping  gently 
to  the  north.  Some  of  the  sandstone  is  highly  micaceous. 

Half  a mile  below  the  last  locality  in  the  narrows  of  Ly- 
coming creek,  below  the  nail  factory,  75  feet  of  red  rocks 
are  exposed  belonging  to  the  Catskill  group,  and  having  a 
considerable  dip  to  the  north. 

Iron  ore. — On  land  of  P.  R.  Hays,  half  a mile  above 
Cogan  station,  is  a vein  of  iron  ore  from  2 to  4 feet  thick, 
which  has  been  worked  quite  extensively,  and  the  ore  taken 
to  Danville.  It  is  the  Manslield  iron  ore,  and  contains 
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reinauLS  and  shells,  tlie  same  as  are  contained  by  the  iron 
ore  at  Anstinville,  in  Bradford  county.  The  dip  is  verj^ 
heavy  to  the  north,  the  vein  being  nearly  perj^endicnlar. 
It  is  reported  that  there  are  three  beds  of  ore  at  this  place. 

Near  Cogan  station,  where  the  road  crosses  Long  Rnn, 
there  is  an  exposure  of  Chemnng  gray  shaly  rock  with  a 
sharp  south  dij). 

A little  further  down  the  stream,  where  the  road  crosses 
Bock  rnn,  a soft  gray  Chemnng  shale  rock  has  a sharp 
south  dip. 

flalf  way  between  the  last  locality  and  the  Presbyterian 
church,  near  the  railroad  crossing,  there  are  red  rocks,  be- 
longing to  the  Catskill  group,  with  a south  dip. 

One  mile  east  of  Warrensville.  in  Eldred  township,  and 
on  the  road  to  Loyalsock,  15  feet  of  soft  gray  Chemnng 
rocks  are  exposed.  Tlie  dix)  is  obscured. 

Limestone  is  quarried  and  burned  at  several  jdaces  along 
the  road  lietween  Williamsport  and  Montonrsville  in  Loy- 
alsock townsliix)  [limestone  of  VI  ]. 


Upper  Fairfield,  Fairfield,  Munc;/,  Wolf  and.  Shrewsbury 

Toionship . 

§ 53.  These  townshix^s  lie  between  the  Loyalsock  creek 
and  Muncy  creek,  and  north  and  northeast  of  the  Susque- 
hanna. river. 

The  centre  line  of  the  Tomb's  rnn  and  Muncy  creek  anti- 
clinal runs  from  Loyalsock  P.  O.  in  Upx^er  Fairfield  town- 
shix"),  to  Tivoli  in  Shrewsbury  townshix^,  and  leaves  Lycom- 
ing county  to  enter  Sullivan  county  where  Mnncy  creek 
crosses  the  county  line. 

From  the  centre  of  the  anticlinal  axis  the  dip  is  to  the 
north  to  the  bottom  or  centre  line  of  tlie  Loyalsock  syncli- 
nal, and  south  to  the  bottom  or  centre  line  of  the  Short 
mountain,  Hex^bnrn,  and  North  mountain  synclinal. 

The  centre  line  of  tlie  Short  mountain,  Hepburn  and 
North  mountain  synclinal  runs  x«rallel  with  the  Tomb’s 
run  and  Muncy  creek  anticlinal  from  a point  on  the  Loyal- 
sock half  way  between  Loyalsock  P.  O.  and  the  southwest 
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corner  of  Ujiper  Fairlield  township  to  Picture  rocks  in  Wolf 
township. 

The  description  already  given  in  previous  townships  con- 
cerning the  First  and  Second  anticlinal  and  synclinal  axes 
will  apply  to  the  lines  representing  those  axes  through 
these  townshi})s.  (See  § 42  and  50  above. ) 

§ 54.  The  surface  of  the  county  is  rolling,  and  similar 
to  that  already  described,  with  the  following  surface  rocks  ; 

The  Chemung  and  CatsJcill  groups  make  the  country 
rock  in  Upper  Fairfield  townships. 

The  Chemung  comes  to  the  surface  over  the  arch  of  the 
Tomb’s  run  and  Muncy  creek  anticlinal,  making  a belt  of 
about  one  mile  in  width  through  the  central  part  of  the 
township. 

The  Chemung  is  also  brought  to  the  surface  again  on  the 
south  side  of  the  township,  by  what  is  called  on  the  map 
the  Second  anticlinal  axis. 

The  Catskill  covers  that  part  of  the  township  lying  north 
of  the  Chemung  belt  already  described. 

The  Catskill  also  occupies  a belt  of  about  a mile  and  a 
quarter  in  width  in  the  Short  mountain,  Hepburn  and  North 
mountain  synclinal  basin,  in  the  southern  half  of  the  town- 
ship, between  the  two  Chemung  belts. 

§ 55.  The  Chemung  group  makes  the  surface  rock  in 
Fairfield  township,  except  in  the  southern  part,  where 
older  rocks  are  brought  up,  including  the  bed  of  limestone 
previously  mentioned  [limestone  of  VI], 

§ 56.  The  Chemung,  the  Cedshill,  and  the  Pocono  group 
make  the  country  rock  of  Muncy  township,  except  in  the 
southern  part  where  the  older  formations  with  the  lime- 
stone [of  Yl]  already  alluded  to  come  to  the  surface. 

The  Chemung  rocks  run  across  the  township  in  two  belts, 
one  of  them  a full  mile  in  width,  over  the  centre  of  the 
Tomb’s  run  and  Muncy  creek  anticlinal,  and  the  other  still 
broader  belt  through  the  central  part  of  the  township. 

The  Catskill  separates  these  two  belts  by  a belt  of  a mile 
and  a quarter  in  width,  in  the  Short  mountain-Hepburn- 
North  mountain  synclinal. 

It  also  covers  that  part  of  the  township  lying  north  of 
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the  first  mentioned  Chemung  belt,  except  a little  at  the 
township  liiie  between  Muncy  and  Plunkett’s  creek  town- 
ships, where  the  Allegheny  ridge  is  cajjped  by  the  Pocono 
group. 

§ 57.  The  CJicmuiig  and  Cat  skill  are  the  surface  rocks 
in  Wolf  township,  excexh  in  the  southern  part,  where  older 
formations  are  brought  uj:)  to  the  surface  including  the  bed 
of  limestone  already  mentioned  [the  limestone  of  VI]. 

Tlie  Chemung  rocks  run  across  the  townshix)  from  east 
to  west  in  two  belts,  one  at  Villa  G-rove  and  one  north  of 
Picture  Rocks. 

These  belts  are  sex")arated  by  a belt  of  Catskill,  in  the 
Short  mountain,  IIeid)urn  and  North  mountain  synclinal, 
which  crosses  the  townshi})  at  Picture  Rocks. 

Tlie  Catskill  also  covers  the  northern  x)art. 

§ 58.  The  Chemung,  the  Catskill  and  the  Pocono  are  the 
country  rocks  in  Shrewsbury  townshix:*. 

The  Chemung  is  exx)osed  along  Muncy  creek. 

The  Catskill  covers  the  remainder  of  the  township,  ex- 
cept in  the  northern  jiart,  where  the  Pocono  gronj)  caj^s  the 
summit  of  the  Allegheny  ridge. 

§ 59.  The  ox)X')ortunity  for  detailed  study  of  the  different 
groups  is  very  favorable  in  all  these  towiishix^s.  The  details 
are  as  followcs  : 

§ 60.  Section  of  Chemung  measures.  — kSlPexe  tlie  bridge 
crosses  the  Loyalsock,  a little  above  Loyalsock,  there  is  an 
extensive  and  highly  interesting  exj^osure.  The  rocks  have 
a lieaA^y  and  steady  dij)  to  the  north. 

The  thickness  of  the  beds  is  1080  feet  (334  feet  of  which 
are  concealed,)  all  in  a distance  of  about  1650  feet. 

In  the  following  section  most  of  the  beds  are  gray  and 
contain  Chemung  fossils,  and  must  therefore  be  considered 
as  belonging  to  the  Chemung  group.  But  No.  78  of  the 
section  is  the  last  rock  (at  the  top)  which  can  be  called  Che- 
mung. The  other  l)eds  above  that  belong  to  the  Catskill. 

But  it  Avill  be  seen  that  red  colored  beds  occur  at  lower 
X0vels,  showing  a gradual  transition  from  one  formation  to 
the  other.  It  is  seldom  that  a section  like  this  can  be  ob- 
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tained  just  at  that  particular  horizon  where  the  Chemung 
and  Catskill  groups  meet. 

No.  70  of  the  Section  is  probably  the  representative  of 
that  remarkably  persistent  bed,  the  Mansfield  iron  ore. 

It  will  be  noticed  that  there  are  16  calcareous  bands  oc- 
curring at  intervals,  which  contain  fossils  of  well  known 
Chemung  species.  But  while  shells  are  numerous,  nothing 
is  seen  which  answers  to  the  plant  beds  so  often  found  in 
Bradford  and  Susquehanna  counties,  excepting  Nos.  17 
and  62  of  the  Section. 


Section  <5,  Fig.  8,  at  Bridge  oner  LoyalsocTc  creek  abore 
Loyalsock  village,  in  Upper  Fairfield  township. 


84.  Shale,  red, 

83.  Sandstone,  red,  

82.  Shale,  red Catskili.< 

81.  Interval  concealed, 

80.  Shale,  red,  [bottom  of  IX  ? ] 

79.  Interval  concealed, , 

78.  Shale,  gray,  and  shalj^  rock, 1 

77.  Sandstone,  gray, I 

76.  Shale,  gray,  and  shalj^  rock, 

75.  Calcareous  rock,  with  fossil  shells, 

74.  Shale,  gray,  and  shaly  rock, 

73.  Sandstone,  shaly,  reddish, 

72.  Shale,  gray, 

71.  Shaly  rock,  gray  and  reddish, 

70.  Mansfield  ? Iron  ore,  with  partings  of  red  shale, 

and  containing /os«i7  shells 

69.  Shaly  rock,  gray  and  reddish 

68.  Sandstone,  shaly,  reddish, 

67.  Shale,  gray,  and  shaly  rock, 

66.  Calcareous  rock,  with  fossil  shells, 

65.  Shale,  gray, 

64.  Oa^mreoMS  rock,  with /o«si7  sAeZZa, 

63.  Shale,  gray,  and  sandstone, 

62.  Shale,  gray,  with  plant  stems, 

61.  Sandstone,  gray, Transition  beds  . 

60.  Shale,  gray, I 

59.  Sandstone,  reddish 

58.  Shaly  rock,  reddish, 

57.  Shale,  gray, 

56.  Sandstone,  gray, 

65.  Shaly  rock,  gray, 

64.  Shale,  reddish,  and  sandstone, 

63.  Interval  concealed, 

62.  Shale,  red,  and  sandstone 
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Section  on  the  Loyalsock  Creek. 

Sec.5.  Kg.8. 


Red. 

Red. 

Red. 


Red. 


SO.pageSO. 


Fbssil  shells 
Iron  ore. 


I shells 
Jbssil  \shells 
Ibssil  plants 


Reddish. 

Reddish. 

Reddish. 

Reddish. 


Reddish. 

Reddish. 

Reddish. 


8i 


Red. 

Red. 

Red. 

Red. 

Red. 

Red. 

Sec.5j  Hg.S.  continued. 


Reddish 
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Fossil  shells.\. 

•1 

Fossil  shells.  { 

1 

a 

Rossil  shells.  J 

1 

Fossil  plants.  1 

V 

Fossil  shells. 
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JSpiri^r  heds. 

FbssiZshells 
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Sptri^rhed. 


Sec.6-  Kg.  9. 


G6.p<i^51< 


Red. 
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51.  Sandstone,  gray, 

50.  Shale,  red, 

49.  Shale,  gray, 

48.  Shale,  red, 

47.  Shale,  gray, . 

46.  Shale,  red, 

45.  Shale,  gray, 

44.  Shale,  red, 

43.  Sandstone,  gray,  .... 

42.  Shale,  red, 

41.  Shale,  gray,  and  sandstone. 


40.  Shale,  reddish,  and  sandstone, ) 

39.  Shale,  gray, 

38.  Sandstone,  gray, 


37.  Calcareous  rock,  with  crinoid  stems, 

36.  Sandstone,  gray, 

35.  Calcareous  rock,  with/o55i7  shells, 

34.  Shale,  gray,  and  shaly  rock, 

33.  Calcareous  rock  with  fossil  shells, 

32.  Shaly  sandstone,  gray, 

31.  Sandstone,  gray, 

gQ  1 Shale  and  J 

Calcareous  rock-,  with  fossil  shells,  > 

29.  Shale,  gray, 

28.  Calcareous  rock,  with  fossil  shells, 

27.  Shaly  rock,  gray, 

26.  Calcareousroak,  with  fossil  shells, 

25.  Sandstone,  reddish,  and  shale, 

24.  ^ Calcareous  rock,  1 with  fossil  shells, 

/ Sandstone,  . . j 

23.  Shale,  gray, 

22.  Calcareous  rock,  with/ossi7  shells, 

21.  Shale,  red  and  gray, Chemung  , 

20.  Calcareous  rock,  with  fossil  shells 

19.  Shale,  gray,  and  sandstone, 

18.  Sandstone,  gray, 

17.  Shale  gray ; parting  contains pZttwt  stems. 

16.  Calcareous  rock,  with  fossil  shells, 

15,  Shale,  reddish,  and  sandstone 

14.  Shale,  gray, 

13,  Sandstone,  reddish  and  brownish, 

12.  Shale,  reddish, 

11.  Shale,  gray, 

10.  Calcareous  rock,  with,  fossil  shells, 

9.  Sandstone,  shaly,  gray,  

8.  Calcareous  rock,  with  spirifers, 

7.  Shaly  rock,  gray,  

G.  CoAcareotis  rock,  with  fossil  shells, 

5,  Shaly  rock,  gray.  

4.  Interval  concealed, 

3.  Shale  and,  shaly  rock,  gray, 
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2.  Interval  concealed, I 50' 

1.  Shaly  rock,  gray,  J 20' 

Total 1080'  8" 


Section  5,  Fig.  9. — About  800  yards  east  of  Loyalsock  P. 
O.  the  following  beds  are  exposed  having  a heavy  dip  to 
the  north.  They  are  numbered  from  the  bottom  up  : 


8.  Red  shale,  10' 

7.  Shaly  rock,  gray, 10' 

6.  Interval  concealed, 15 

5.  Sandstone,  shaly,  gray 20' 

4.  Calcareous  rock  containing  spiri/ers, 4' 

3.  Shaly  rock,  gray, 10' 

2.  Interval  concealed, 20' 

1.  Red  shale  and  gray  sandstone, 20' 

Total, 109' 


About  300  yards  east  of  the  last  locality  on  the  same  road 
and  near  the  house  of  T.  Holmes,  red  shale  dijis  north. 

Where  the  same  road  crosses  the  left  hand  fork  of  Mill 
creek,  is  an  exposure  of  5 feet  of  red  shale  dipping  north. 

Where  it  crosses  the  right  hand  fork  at  J.  Fagle’ s,  20  feet 
of  red  shale  rocks  show  dijiping  north. 

§ 61.  Conglomerate. — Near  the  last  two  localities  there 
are  numerous  bowlders  of  the  Pottsville  conglomerate  of 
XII  derived  from  the  mountains  to  the  north. 

At  Fairfield  Centre  show  10  feet  of  gray  shaly  rock. 

In  the  south  jiart  of  the  township,  at  J.  M.  Entz’s,  gray 
shale  rocks  are  exposed. 

At  G.  Waltz’s  red  shale  rocks  are  exposed. 

At  J.  Collins’,  near  the  south  line  of  the  township,  2o 
feet  of  Chemung  gray  shaly  rock  dip  steep  north. 

§ 62.  300  yards  below  J.  Collins’ , where  the  creek  bends 
to  the  north,  there  are  alternations  of  red  and  gray  shaly 
rock,  the  gray  predominating.  The  red  bands  are  5 feet 
thick.  The  dip  is  sharp  to  the  north.  These  beds  are  prob- 
ably in  the  same  horizon  as  beds  No.  42  to  50  in  the  Loyal- 
sock  section. 

A little  further  down  the  creek,  and  at  a lower  level,  15 
feet  of  Chemung  gray  shaly  rocks  are  exposed,  diiixung  fast 
to  the  north. 
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§ 63.  Limestone. — At  a school  house  l)etween  Bennett’s 
run  and  Tide’s  run,  a mile  and  a quarter  east  of  Montoiirs- 
ville,  in  Fairfield,  limestone  is  quarried  and  burned  for  lime. 
It  is  the  same  bed  as  that  worked  between  Montoursville 
and  Williamsport. 

In  the  northwest  corner  of  Muncy  township,  between  G. 
Sweely’s  and  J.  Hall’s,  15  feet  of  red  shale  rocks  are  ex- 
posed, dipping  north. 

The  soil  and  stones  are  red  at  Huntersville,  and  all  the 
way  down  Mill  creek,  to  the  line  between  Muncy  and  Upper 
Fairfield  townships. 

At  the  carpet  factory,  on  the  same  stream,  5 feet  of  red 
shale  rocks  dip  to  the  north. 

§ 64.  Iron  ore. — About  one  and  a quarter  miles  south 
of  Huntersville,  there  is  a bed  of  iron  ore,  from  2 to  3 feet 
thick,  which  was  formerly  worked  by  the  Danville  Iron 
Company.  It  is  the  Mansfield  iron  ore,  and  is  the  same  as 
that  opened  at  Cogan  station,  on  the  Lycoming  creek,  and 
also  the  same  as  that  occurring  in  the  Loyalsock  section. 

About  three  quarters  of  a mile  south  of  the  carj^et  fac- 
tory, near  E.  King’ s,  the  soil  and  stones  are  gray. 

On  Carpenter’s  run,  one  and  a quarter  miles  north  of 
Penns ville,  10  feet  of  Chemung  gray  shale  rocks  are  ex- 
posed, having  a sharp  north  dip. 

§ 65.  Limestone. — At  H.  Ecroyd’s  and  J.  Dim’s,  one  mile 
E.  S.  E.  from  Pennsville,  limestone  is  quarried  for  the 
manufacture  of  lime.  It  is  the  same  bed  as  that  worked 
at  so  many  places  both  above  and  below  IVilliamsport. 

In  Wolf  township,  at  the  lower  end  of  Villa  Grove,  Che- 
mung gray  shaly  rocks  dip  to  the  north. 

Some  500  yards  above  the  last  locality,  at  the  forks  of  the 
road,  and  near  a saw-mill,  the  same  kind  of  rock  dips  north. 

In  Shrewsbury  township,  just  beloAV  Tivoli,  Chemung 
gray  rocks  dip  to  the  northward. 

Just  north  of  Tivoli  there  is  a bold  a mb  inaccessible  cliff 
of  red  and  gray  (mostly  gray)  rocks,  100  feet  high  and  dip- 
ping to  the  northward. 

About  1100  yards  above  Tivoli,  on  the  road  up  Muncy 
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creek,  there  is  an  exposure  of  some  10  feet  of  reddisli  rock 
in  place.  It  belongs  to  the  Chemung. 

Some  BOO  yards  further  on,  75  feet  of  gray  and  reddish 
rocks  (mostly  gray)  dip  to  tiie  northward.  They  are  prob- 
ably in  the  Chemung  group. 

About  600  yards  above  the  mouth  of  Lake  run,  near  S. 
Hamman’s,  a considerable  thickness  of  reddish  shale  and 
sandstone  is  exposed. 

Red  rock  are  exposed  below  E.  Lyon' s saw-mill,  on  Muncy 
creek,  about  1100  yards  from  the  county  line. 

Penn,  Moreland,  FranJclm  and  Jordan  Townships. 

§ 66.  These  are  in  the  extreme  southeastern  corner  of 
Lycoming  county.  They  lie  entirely  east  of  the  Susque- 
hanna river  and  are  drained  by  the  waters  of  Muncy  creek 
and  Little  Muncy  creek. 

The  centre  line  of  the  Tomb’s  run  and  Muncy  creek  anti- 
clinal runs  through  the  north  part  of  Penn  township,  along 
Muncy  creek,  and  enters  Sullivan  county  where  the  creek 
crosses  the  county  line. 

From  this  line  the  dip  is  north  to  the  bottom  of  the  Loy- 
alsock  synclinal,  and  south  to  the  centre  line  or  bottom  of 
the  Short  mountain,  Hepburn  and  North  mountain  syn- 
clinal. 

The  centre  line  of  the  Short  mountain,  Hepburn  and 
North  mountain  synclinal  runs  through  the  central  part  of 
of  Penn  township. 

§ 67.  The  Chemung  and  CatsTcill  groups  make  the  country 
rock  in  these  townships. 

The  Chemung  is  exposed  in  Penn  township,  along  Muncy 
creek,  through  a part  of  its  course,  and  again  in  the  south 
part  of  the  township. 

The  balance  of  Penn  township  is  covered  with  the  Catskill 
group,  in  the  Short  mountain,  Hepburn,  and  North  mount- 
ain synclinal. 

§68.  Only  Chemung  rocks  were  seen  in  Moreland  town- 
ship. 

§ 69.  The  Catshill  outcrop  enters  FranJclin  township 
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north  of  Lairdsville,  and  runs  along  Muncy  creek,  through 
Jordan,  to  a ]»oint  al)out  one  mile  north  from  its  southeast 
corner,  wliere  it  enters  Sullivan  county. 

North  of  this  line  the  surface  rock  is  Catskill  and  south 
of  it  is  the  Chemung  grouij  so  far  as  examined. 

§ 70.  There  are  numerous  exposures  of  parts  of  the  dif- 
ferent formation  at  various  places  in  these  townships.  These 
exposures  are  as  follows : 

In  Penn  township,  on  Sugar  run,  and  near  D.  Reese’s, 
Chemung  gray  shales  dip  to  the  northward. 

One  mile  east  of  the  last  locality  the  soil  and  stones  are 
red  in  color. 

One  mile  north  of  the  last  locality,  at  J.  P.  Derr’s,  and 
all  the  way  to  C.  R.  Simon’s,  near  a school  house,  the  soil 
and  stones  are  red,  derived  from  the  Catskill. 

71.  Glacial  stria. — Near  C.  McCarty’s,  in  the  road,  and 
one  mile  west  of  Beaver  Dam  pond,  glacial  scratches  on 
red  sandstone  run  north  and  south. 

§ 72.  A large  hoiolder  of  Pottsville  conglomerate  here 
must  have  been  brought  several  miles  from  the  north,  from 
the  Allegheny  ridge.  Frozen  in  the  bottom  of  a moving 
mass  of  ice  it  may  have  been  one  of  the  instruments  which 
made  the  grooves  and  scratches  on  the  sandstone. 

§ 73.  Plications. — Half  a mile  northwest  from  Beaver 
Dam  i)ond,  in  the  road  and  near  its  forks,  some  curious 
folds  occur  in  red  rocks,  the  dip»  being  twice  reversed  in 
the  space  of  a few  rods,  being  northeast  and  southwest. 
On  these  same  rocks  the  glacial  scratches  run  north  and 
south. 

Along  the  road  descending  from  the  last  locality  to  Muncy 
creek,  the  soil  and  stones  are  red. 

§ 74.  In  Moreland,  where  Muncy  creek  leaves  it,  30  feet 
of  Chemnng  gray  shaly  sandstones  are  exj^osed,  having  ap- 
parently an  easterly  dip. 

About  three  quarters  of  a mile  east  of  the  last  locality, 
near  the  grist-mill,  Chemnng  gray  rocks  are  exposed,  aj)- 
parently  nearly  horizontal. 

About  half  a mile  northwest  of  Moreland,  near  a saw- 
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mill,  Cliemimg  gray  rocks  are  in  place,  and  about  horizon- 
tal. 

§ 75.  In  Franklin  township,  where  !Muncy  creek  leaves  it 
to  enter  Moreland,  Chemung  gray  shaly  rocks  dip  gently 
to  the  northward. 

At  Lairdsville,  Chemung  gray  rocks  are  exposed,  dipping 
to  the  northward.  Some  red  stones  have  been  washed  down 
a little  stream  coming  into  the  Muncy  creek,  from  the  north, 
at  this  place. 

At  Crouse  Brothers’  saw-mill,  a mile  above  Lairdsville, 
the  soil  is  red  from  the  decomposition  of  red  rocks. 

At  P.  J.  Yandine’s  saw-mill,  at  the  mouth  of  Beech  Bot- 
tom run,  30  feet  of  red  shaly  rock  dips  north. 

Half  a mile  above  it,  at  Crouse  Brothers’  upper  mill,  20 
feet  of  red  rocks  are  exposed. 

§ 76.  In  Jordan  township,  a little  above  the  mouth  of  In- 
dian Camp  run,  where  the  Muncy  creek  bends  to  the  south, 
25  feet  of  Chemung  gray  shaly  rocks  are  exposed,  dipping 
to  the  northward. 

A little  further  on,  where  the  Muncy  creek  bends  to  the 
north,  the  north  dip  brings  in  the  red  rocks  again. 

§ 77.  — At  Bigger  & Camp’s  saw-mill,  a mile  above 

the  mouth  of  Indian  Camp  run,  on  Muncy  creek,  in  Jordan 
township,  10  feet  of  red  shaly  rocks  are  exposed  in  the  road, 
dipping  to  the  northward.  Some  of  it  is  filled  with  fish  re- 
mains of  a IIoloytyclLian  character,  mostly  scales  and  teeth, 
but  generally  in  a fragmentary  condition.  It  is  by  far  the 
best  locality  for  this  class  of  fossils  as  yet  seen  in  Lycoming 
county.  The  bed  belongs  in  the  Catskill  group. 

Everywhere  along  the  Sullivan  county  line,  in  the  north 
part  of  Jordan  township,  and  across  the  end  of  Franklin 
township,  the  soil  and  rocks  are  red. 

McIntyre,  Cascade,  PlunJcett' s Creek,  Leiois,  Coyan  House, 

Jackson,  Pine,  Cummings,  McHenry,  and  Brown  Town- 
ships, 

§ 78.  This  is  the  mountain  region  of  northern  Lycoming 
stretching  from  the  Tioga  county  line  on  the  north  to  the 
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brow  of  tlie  Allegheny  mountain,  overlooking  the  Susque- 
hanna valley  on  the  south. 

The  centre  line  of  the  Blossburg  synclinal  axis  runs  across 
the  northwest  corner  of  Browii  township  from  the  south- 
west to  the  northeast.  This  is  on  the  supposition  that  the 
noi'thwest  corner  of  the  township  and  county  is  square, 
ccu’nering  between  Tioga  and  Potter  counties,  as  represented 
in  the  atlas  map  of  Lycoming  county  ; for  tlie  synclinal 
axis  would  not  enter  Lycoming  county  at  all  if  those  maps 
are  correct  which  give  this  northwestern  corner  to  Clinton 
county. 

The  centre  line  of  the  Towanda  anticlinal  axis  enters 
Brown  township  at  its  southwest  corner,  and  running  to 
tlie  northeast,  crosses  Pine  creek  at  the  mouth  of  Slate  run  ; 
crosses  the  townslii^i  line  between  Brown  and  Pine  town- 
ships at  Upper  Trout  run ; and  after  running  through  tlie 
northwest  corner  of  Pine  township,  past  Oregon  hill  and 
Texas  P.  O.,  leaves  the  township  and  county  to  enter  Tioga 
where  Little  Pine  creek  crosses  the  county  line. 

From  this  line  the  dip  is  northerly  to  the  bottom  or  cen- 
tre line  of  the  Blossburg  synclinal,  and  southerly  to  the 
bottom  or  centre  line  of  the  Barclay  and  McIntyre  syncli- 
nal axis. 

The  centre  line  of  the  Barclay  and  McIntyre  synclinal 
axis  comes  up  from  the  southwest  out  of  Clinton  county  ; 
crosses  Pine  creek  about  one  and  a half  miles  above  Camp- 
belltown,  in  McHenry  township  ; leaves  McHenry  town- 
ship to  enter  Pine  township  about  one  and  a half  miles 
south  from  the  northeast  corner  of  McHenry  township  ; 
crosses  Little  Pine  creek  about  one  and  a half  miles  above 
the  month  of  Blockhouse  fork  ; leaves  Pine  township  to 
enter  Jackson  township  about  three  miles  south  from  the 
northeast  corner  of  Pine  township  ; crosses  the  Blockhouse 
fork  about  one  mile  below  Buttonwood  P.  O.  ; leaves  Jack- 
son  township  to  enter  McIntyre  township  about  three  miles 
south  fi-om  the  Tiortheast  corner  of  Jackson  township; 
ci'osses  Lycoming  creek  near  the  mouth  of  Dutchman’s 
run,  at  McIntyre  ; leaves  McIntyre  township  to  enter  Sul- 
livan county  about  tliree  fourths  of  a mile  south  from  the 
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northeast  corner  of  the  township  ; runs  across  the  corner 
of  Sullivan  county  and  on  to  Barclay  and  beyond,  in  Brad- 
ford county. 

§ 82.  Cogan  House  and  Jersey  Mills  anticlinal  axis.  The 
centre  line  enters  Lycoming  county  from  Clinton  county, 
near  Haneyville  P.  0.  ; crosses  Pine  creek  about  one  mile 
above  Jersey  Mills  P.  O.,  in  McHenry  township;  leaves 
McHenry  township  to  enter  Cummings  township  about  two 
and  a half  miles  south  from  the  northwest  corner  of  Cum- 
mings township  ; crosses  Little  Pine  creek  near  the  mouth 
of  Carson  run ; leaves  Cummings  townshij)  to  enter  Pine 
township  wiiere  Carson  run  crosses  the  township  line ; 
leaves  Pine  township  to  enter  Cogan  House  township  about 
half  a mile  north  from  its  south  or  southeast  corner  ; leaves 
Cogan  House  townshij)  to  enter  McIntyre  township  at  the 
southwest  corner  of  McIntyre  township  ; and  after  running 
about  a mile  and  a half  into  ISIcIntyre  township,  across  the 
old  Liberty  and  Trout  run  road,  it  suddonly  subsides,  and 
is  not  traceable  further  to  the  northeast. 

From  this  line  the  dip  is  north  to  the  bottom  of  the  Bar- 
clay and  McIntyre  synclinal  axis,  and  south  to  the  bottom 
of  the  Waterville,  Loyalsock  and  Bernice  synclihal  axis. 

§ 83.  Rose  valley  anticlinal.  The  centre  line  runs  north- 
east from  Rose  Valley  P.  O.,  in  Lewis  township  ; leaves 
Lewis  township  to  enter  Cascade  township  about  4 miles 
north  from  the  southwest  corner  of  Cascade  township  ; 
leav'es  Cascade  township  to  enter  Plunkett’s  Creek  town- 
ship about  three  fourths  of  a mile  south  from  the  northwest 
corner  of  Plunkett’s  Creek  township  ; leaves  Plunkett’s 
Creek  township  and  Lycoming  county  to  enter  Sullivan 
county  about  half  a mile  south  from  the  northeast  corner 
of  Plunkett’s  Creek  township.  The  anticlinal  axis  soon 
• subsides  after  entering  Sullivan  county,  in  the  vicinity  of 
Hillsgrove. 

From  this  line  the  dip  is  north  to  the  bottom  of  the  Bar- 
clay and  McIntyre  synclinal  axis,  and  south  to  the  bottom 
of  the  Loyalsock  synclinal  axis. 

§ 84.  Waterville,  Loyalsock  and  Bernice  synclinal  axis. 
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The  centre  line  comes  np  from  the  southwest  out  of  Clinton 
county  ; crosses  Pine  creek  about  one  mile  above  Water- 
ville  and  the  same  distance  above  the  mouth  of  Little  Pine 
creek,  in  Cummings  township  ; leaves  Cummings  township 
to  enter  Mifflin  township  about  one  mile  south  from  the 
northwest  corner  of  Mifflin  township  ; crosses  the  Second 
fork  of  Larry’ s creek  near  the  mouth  of  Francis  run  ; leaves 
Mifflin  township  to  enter  Cogan  House  township  near  the 
northeast  corner  of  Mifflin  township,  where  it  crosses  Lar- 
ry’s creek;  leaves  Cogan  House  township  to  enter  Lewis 
township  about  one  mile  north  from  the  southwest  cor- 
ner of  Lewis  township ; crosses  Lycoming  creek  about 
half  a mile  above  Crescent  station  ; leaves  Lewis  township 
to  enter  Cascade  townshij^  near  the  southwest  corner  of 
Cascade  township  ; leaves  Cascade  townshij)  to  enter  Plun- 
kett's Creek  township,  at  the  southeast  corner  of  Cascade 
township  ; and  leaves  Plunkett’ s Creek  township  and  Ly- 
coming county  to  enter  Sullivan  county  where  the  Loyal- 
sock  creek  crosses  the  county  line. 

§ 85.  The  surface  of  these  northern  townships  is  mountain- 
ous, the  only  exception  being  in  the  anticlinal  valleys  of 
Cogan  House  and  Rose  Yalley,  where  there  are  narrow  belts 
of  two  or  three  miles  in  width  and  from  twelve  to  sixteen 
miles  in  length,  over  which  the  surface  is  rolling  and  oc- 
casionally hilly. 

§ 86.  The  surface  in  McIntyre,  Cascade,  Plunkett’s  Creek, 
Lewis,  Cogan  House,  Jackson,  Pine,  Cummings,  McHenry 
and  Brown  townships  is  made  by  the  Catskill,  Pocono, 
Mauch  Chunk,  Pottsville  and  Coal  Measures. 

The  Cats'kiU  comes  to  the  surface  in  the  valleys  of  all 
the  streams ; also  in  the  two  anticlinal  valleys  of  Cogan 
House  and  Rose  Valley.  For  tlie  limits  of  the  formation 
see  the  colored  county  map  appended  to  this  Report. 

The  Catskill  rocks  are  composed  principally  of  red  shale 
and  sandstone,  but  with  some  beds  of  gray  shale  and  sand- 
stone. They  are  eight  hundred  feet  thick  in  tlie  northern 
part  of  the  county  and  from  one  thousand  to  tifteen  hundred 
feet  thick  in  the  southern  part. 
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Tlie  Pocono  rocks  overlie  the  Catskill,  and  make  up  the 
great  mass  of  the  mountains  all  through  this  region.  The 
limits  of  this  formation  are  shown  on  the  colored  county 
map. 

The  Pocono  rocks  are  largely  made  up  of  coarse  gray 
flaggy  sandstones.  These  sandstones  are  nearly  always  cur- 
rent-bedded  ; are  frequently  micaceous  : and  sometimes  are 
greenish  in  color  and  frequently  greenish  gray. 

The  Maucli  Chunk  rocks  overlie  the  Pocono  and  are 
found  near  the  mountain  crests  in  some  parts  of  the  syncli- 
nal basins. 

The  massive  Pottsville  Conglomerate  of  XII,  and  the 
overlying  Lower  Productive  Coal  Measures  cover  only  a 
moderate  area  in  these  townships.  These  areas  are  described 
in  detail  in  the  chapter  devoted  to  the  Coal  basins  of  Ly- 
coming county. 

The  conglomerate  of  XII  is  a coarse  white  quartzose  sand- 
rock,  which  in  some  places  is  filled  with  pebbles  of  quartz. 
This  massive  pebble  rock  is  one  hundred  and  twenty  feet 
thick  in  Plunkett’ s Creek  township,  if  we  leave  out  the  two 
hundred  feet  and  more  of  brownish  rock  with  which  it  is 
overlaid.  It  is  probably  much  thinner  in  the  northern  part 
of  the  county. 

§ 87.  There  are  numerous  exposures  of  parts  of  the  dif- 
ferent rock  groups  in  different  places  in  these  townshijis. 

These  exposures  are  as  follows : 

In  McIntyre  township,  all  along  the  railroad  from  Roar- 
ing Branch  to  Carpenter’s  station,  near  the  Bradford  county 
line,  and  rocks,  belonging  to  the  Catskill,  dip  rapidly  to  the 
southward. 

At  the  confluence  of  the  Lycoming  creek  and  Roaring 
Branch,  the  same  kind  of  red  shaly  rock  dips'  also  to  the 
south. 

About  one  mile  below  Roaring  Branch  P.  0.,  on  Lycom- 
ing creek,  the  top  of  the  Catskill  group  disappears  beneath 
the  bed  of  Lycoming  creek,  owing  to  this  rapid  south  dip 
and  is  succeeded  by  the  Pocono  group.  At  this  place  also 
we  see  the  first  bowlders  of  Pottsville  Conglomerate  of  XII 
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slowly  making  their  way  down  the  mountain  side  and  scat- 
tered over  the  valley. 

A short  distance  further  down  the  stream,  where  the  road 
crosses  the  creek,  gray  diagonally  laminated  sandstones,  be- 
longing to  the  Pocono  formation,  dip  to  the  north. 

Half  Avay  between  Abbott’s  run  and  Dutchman’s  run,  at 
J.  Dougherty’s,  40  feet  of  gray  diagonally  laminated  sand- 
stone, belonging  to  the  Pocono,  is  exposed,  dipping  very 
slightly  to  the  southward,  and  containing  a few  plant  re- 
mains. 

A little  below  McIntyre  station,  on  the  Northern  Central 
railroad,  on  the  west  side  of  Lycoming  creek,  some  30  feet 
of  rocks,  similar  to  the  last  named,  and  belonging  to  the 
same  formation,  are  exposed  lying  in  j^lace,  and  dipping 
gently  to  the  nortliAvard. 

Back  of  the  Ralston  hotel  (Meyer’s),  opposite  the  mouth 
of  Rock  run,  60  feet  of  gray  diagonally  laminated  sand- 
stone are  exposed,  belonging  also  to  the  Pocono  and  dipping 
gently  to  the  north.  These  rocks  are  underlaid  by  2 or  3 
feet  of  impure  rough  looking  calcareous  rock,  which  in  turn 
is  underlaid  by  15  feet  of  red  shale,  which  is  probably  the 
top  of  the  Catskill  grouj). 

At  the  saw-mill,  just  below  the  mouth  of  Frozen  run,  8 
feet  of  red  rocks  are  exposed,  belonging  to  the  Catskill  and 
dipping  gently  to  the  north. 

The  soil  in  the  valley  at  the  mouth  of  Pleasant  stream  is 
also  red  colored  from  the  decomposition  of  the  same  kind 
of  rock. 

§ 88.  In  Cascade  tOAAmship,  where  the  road  from  Bodines- 
ville  to  Kellysburg  leaves  Slack’s  run,  10  feet  of  red  sand- 
stone rocks  are  exposed,  belonging  to  the  Catskill.  Dij)  not 
seen. 

At  the  forks  of  the  same  road,  on  the  hill  AAmst  of  Salt 
run,  15  feet  of  red  shales  and  sandstones  are  exposed,  be- 
longing to  the  same  formation.  Dip  unknown. 

At  Corcoran  & Weaver’s  mill,  where  the  road  crosses  the 
East  Fork  of  Salt  run,  red  rocks  belonging  to  the  same  for- 
mation dip  to  the  north. 

At  Kellysburg,  12  feet  of  red  sandstone  rocks  are  ex- 
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posed,  belonging  to  the  Catskill  group,  and  dipping  to  the 
northward. 

§89.  In.  Plu7ik€tt' s Oreg/l’ township,  just  below  Proctor- 
ville,  where  the  road  crosses  Plunkett's  creek,  10  feet  of 
red  shale  rocks  are  exposed,  overlaid  by  10  feet  of  red  sand- 
stone ; they  belong  to  the  Catskill  group  and  are  dipping 
rapidly  to  the  south. 

At  Storr's  dam,  below  Proctorville,  the  topmost  bed  of 
the  Catskill  group  disajipears  beneath  the  bed  of  the  creek, 
owing  to  the  rapid  south  dip. 

At  the  mouth  of  Plunkett’s  creek,  40  feet  of  gray  diag- 
onally laminated  rocks  are  exposed,  belonging  to  the  Pocono 
group  of  rocks,  and  dipping  gently  to  the  southward. 

At  Barbour’s  Mills  P.  0.  and  along  Big  Bear  Creek  there 
are  great  numbers  of  howlders  of  the  Pottsville  Conglom- 
erate of  XII,  come  down  from  the  crest  of  the  hills  above. 

On  Big  Bear  Creek,  between  two  saw-mills,  and  about 
two  thirds  of  a mile  from  Barbour’s  Mills  P.  O.,  6 feet  of 
red  shale  rocks  are  exposed,  overlaid  by  6 feet  of  gray 
shale,  Avhich  in  turn  is  overlaid  by  gray  sandstone.  The 
dip  is  gently  to  the  north,  and  the  beds  belong  most  prob- 
ably to  the  Pocono  group. 

At  the  upper  one  of  the  two  saiv-mills  last  named,  oppo- 
site to  the  mouth  of  Snake  run,  great  quantities  of  mas- 
sive 'bowlders  of  the  Pottsville  Conglomerate  of  XII  have 
rolled  down  from  the  crest  of  the  hills  above. 

Between  the  mouth  of  Snake  run  and  Shingle  run,  on 
Big  Bear  creek,  20  feet  of  gray  sandstone  rocks'are  exposed, 
belonging  probably  to  the  Pocono  group. 

Between  the  mouth  of  Shingle  run  and  Rock  run,  on  Big 
Bear  creek,  and  back  of  S.  Campbell’s,  120  feet  of  coarse 
white  sandstone,  the  Pottsville  Conglomerate  of  XII,  are 
exposed  high  up  the  side  of  the  mountain,  overlaid  by  200 
feet  of  brownish  sandstone,  and  underlaid  by  black  and 
dark  colored  slate  ivith  traces  of  coal,  roots  of  Sigillaria 
and  other  Coal  plants. 

In  the  horizon  of  the  black  and  dark  colored  slate,  at 
other  points  in  the  mountains,  Mr.  Campbell  reports  that 
he  has  found  a bed  of  coal  eighteen  inches  thick. 
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In  the  south  corner  of  the  township,  where  the  road  goes 
down  the  mountain,  red  shale  is  exposed  belonging  to  the 
Catskill. 

§ 90.  In  Lewis  township,  Avhere  the  road  up  Lycoming 
creek  crosses  the  Lewis-Mcintyre  township  line,  12  feet  of 
red  shaly  rocks  are  exposed,  belonging  to  the  Catskill  group, 
and  lying  nearly  horizontal,  though  appearing  to  dip  slight- 
ly to  the  north. 

About  half  a mile  above  Bodinesville  along  the  road  on 
the  west  side  of  Lycoming  creek,  10  feet  of  red  rocks,  sim- 
ilar to  the  last,  and  belonging  to  the  same  formation  are 
exposed,  lying  in  place,  and  nearly  horizontal. 

Across  the  creek  from  Field’s  station  (on  the  Northern 
Central  railroad),  on  the  main  road,  25  feet  of  red  shale  and 
sandstone  rocks  are  exposed,  belonging  to  the  Catskill 
group  of  rocks,  and  lying  nearly  horizontal. 

Along  Trout  run,  on  lands  of  A.  S.  Turner,  there  are  con- 
siderable quantities  of  bowlders  of  the  Pottsville  Conglom- 
erate of  XII,  derived  from  the  surrounding  mountains. 

Just  below  Trout  Run  P.  0.,  near  Turner’s  planing-mill, 
a mass  of  red  shaly  rock,  belonging  to  the  Catskill  group, 
appears  to  dip  slightly  to  the  north. 

About  one  mile  southwest  from  Rose  Valley  P.  0.,  near 
J.  Stroble’s,  5 feet  of  Catskill  sandstone  rocks  are  exposed, 
the  dip  not  visible. 

About  one  mile  further  in  the  same  direction,  near  J. 
Young’s,  a like  thickness  of  the  same  kind  of  rock  is  again 
exposed,  dipping  to  the  south. 

§ 91.  In  Cogan  House  township,  about  one  and  a quarter 
miles  southwest  of  White  Pine,  10  feet  of  reddish  shaly 
sandstones  are  exposed,  belonging  to  the  Catskill  group 
and  dipping  to  the  north. 

At  White  Pine,  Cogan  House  and  Steam  Valley,  the  soil 
and  stones  are  red,  derived  from  the  Catskill  rocks. 

§ 92.  In  Jackson  township,  2 miles  southeast  of  Button- 
wood  P.  0.,  where  the  road  goes  over  the  mountain,  there 
are  numerous  loose  masses  of  the  Pottsville  Conglomerate 
of  XII  all  over  the  surface  in  great  bowlders. 


DETAILED  REPORT  OF  TOWIS^SHIPS. 


GG.  65 


One  and  a half  miles  east  of  Buttonwood  P.  O.,  at  the 
foot  of  the  mountain,  red  and  gray  sandstones  are  exposed 
in  place,  belonging  to  the  Catskill  rocks,  and  dipping  to 
the  south. 

Half  a mile  north  of  Buttonwood  P.  O.,  reddish  sand- 
stone, belonging  to  the  Catskill  group,  appears  to  dip  to 
the  southwest.  The  same  bed  contains  glacial  scrcitches 
running  apparently  northwest  and  southeast. 

A mile  north  of  Buttonwood  P.  O.^  at  a grist  and  saw- 
mill, red  and  gray  sandstones  are  exposed,  belonging  to 
the  Catskill  group  and  dipping  to  the  southwest. 

§ 92.  In  Pine  township,  one  fourth  of  a mile  north  of 
Texas  P.  0.,  red  shale  rocks  are  exposed,  belonging  to  the 
Catskill  group. 

Between  the  mouth  of  Pock  run  and  Wolf  run,  on  Little 
Pine  creek,  gray  sandstone  is  exposed,  belonging  to  the 
Pocono  group  of  rocks. 

At  the  same  place  there  are  great  masses  and  bowlders  of 
the  Pottsville  Conglomerate  of  XII,  which  has  come  down 
from  near  the  crest  of  the  hills  above. 

§ 94.  Section  7,  Fig.  10. — Half  way  between  Bear  run  and 
the  Blockhouse  fork,  above  D.  M.  Arrowsmith’s  house,  the 
following  are  exposed  in  place,  belonging  to  the  Catskill 
group,  and  having  considerable  dip  to  the  northward. 


Toj}  of  Section. 

1.  Red  and  gray  sandstone, 20' 

2.  Red  shale,  10' 

3.  Light  gray  and  bluish  shale,  with  carbonized  plant  stems, 

and  some  thin  seams  of  coal  one  inch  thick, 10' 

4.  Red  shale  and  sandstone,  20' 

5.  Bluish  shale, 2' 

6.  Red  sandstone, ; 12' 

7.  Red  shale,  with  streaks  of  greenish  shale, 10' 

Total 84' 


Below  the  mouth  of  Bonnell  run,  and  above  English  Cen- 
tre, 50  feet  of  red  shales  and  red  and  gray  sandstones  are 
exposed,  belong  to  the  Catskill  group,  and  dipping  to  the 
northward. 

Just  below  English  Centre  and  a little  below  the  mouth  of 
5 GG. 
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Pine  I’un.  10  feet  of  gray  sandstones  are  exposed,  belong- 
ing to  the  same  formation. 

Xear  the  mouth  of  Otter  nm,  at  Otter  Run  P.  O.,  6 feet 
of  gray  sandstones  are  exposed,  belonging  also  to  the  Cats- 
kill  groTip,  and  dipping  to  the  northward. 

The  indications  woidd  seem  to  warrant  a belief  in  the 
presence  of  consideralde  coal  in  Pine  township,  on  Pock 
run,  Pour  Mile  run.  Pine  run.  Otter  run,  &c.,  &c. 

§ 95.  Section  8,  Ficj.  11. — In  Cummings  township,  below 
the  mouth  of  Ramsay’s  run,  in  the  East  bend  of  Pine  creek, 
and  about  half  a mile  from  the  Watson  townsliip  line,  the 
following  beds  are  exposed,  belonging  to  the  Catskill  group, 
and  dipping  gently  to  the  north  : 


1.  Red  shaly  sandstone, 10' 

2.  Calcareov,s  rock,  impure, 1'  6" 

3.  Red  shale, 15' 

4.  Gray  sandstone,  one  large  piece  covered  with  fish  hones  . 10 


Total, 30'  6'' 


In  passing  up  Pine  creek  the  first  exposure  of  great 
masses  and  loose  howlders  of  the  Pottsville  Conglomerate 
of  XII  is  at  tlie  moutii  of  Ramsay’s  run. 

Alxmt  three  fourths  of  a mile  iielow  Waterville,  on  the 
east  side  of  Pine  creek,  40  feet  of  red  siiale's  are  exposed  in 
place,  belonging  to  the  Catskill  group,  and  lying  nearly 
horizontal. 

§ 96.  Section  9,  Fig.  i.'?.— At  'Waterville  the  following 
beds  are  exposed,  lielonging  to  the  Catskill,  and  dipping- 
si  ightly  to  the  north. 


1.  Soft  red  shale,  {top  of  section,) 25' 

2.  Gray  sandstone, 30' 

3.  Red  shale, ■ 20' 

4.  Gray  sandstone, 15' 

Total,  ^ 


About  one  mile  above  Waterville,  on  the  east  side  of 
Pine  creek,  and  between  the  uiiper  and  lower  Pine  Bottom 
runs,  20  feet  of  red  and  gray  shale  rocks  are  exposed,  lie- 
longing  to  the  Catskill  group. 

About  three  fourths  of  a mile  above  AVaterville,  on  Little 


CC,6Z 


pageSS 

Sec.8.Fig.ll. 


Sec.7.  Eg,io.,  CatsJtill  rocks  in  Fine  township. 


Red  and  aray  sandstone. 

Red  shale  . 

Gray  shale  with  Coal  Plants  and  Cocu. 
Rea  sandstone  and  shale. 

Blue  shale. 

Red  sandstone. 

Red  shale. 

CatsMll  rocks  in  Cummings  township. 

Red  shale. 

Calcareous  layer. 

Red  shal^. 

Gray  sandstone,  with  Fish  remains. 

OoLtskill  rocks  at  Waterville. 

Red  shale. 

Gray  sandstone. 

Red  shale. 

Gray  sandstone. 

“Black  marble  quarry 
JWosquito  Valley 

Limestone  in  Icyers  of  one  to  two  inches. 
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Limestone  in  heds  one  or  two  feet  thiclt. 


One  massive  bed  of  Limestone. 
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Pine  creek,  25  feet  of  soft  red  shales  are  exposed,  belong- 
ing also  to  the  Catskill  groiq). 

Half  a mile  below  English  Mills  P.  O.,  on  Little  Pine 
creek,  tliere  are  nnnieroiis  doiolders  of  tlie  Pottsville  Con- 
glomerate of  XII,  brought  down  from  the  hills  in  the  coal 
basin. 

One  mile  above  English  Mills  P.  0.,  at  John  H.  Xabal’s, 
gray  sandstone  rocks  are  exx)osed,  belonging  probably  to 
the  Catskill  group. 

One  and  a quarter  miles  above  the  last  named  locality, 
near  H.  Beach’s,  10  feet  of  red  sandstones  are  exposed,  be- 
longing to  the  same  formation. 

A little  above  the  mouth  of  Carson  run,  on  the  west  side 
of  Little  Pine  creek,  and  near  the  township  line  between 
Cummings  and  Pine  townshijis,  5 feet  of  red  shale  rocks 
are  exposed,  belonging  also  to  the  Catskill. 

§ 96.  In  McHenry  townshiji,  a little  above  the  mouth  of 
Harris  run,  and  about  one  mile  below  Jersey  Mills  P.  O., 
there  are  numerous  bowlders  of  the  Pottsville  Conglome- 
rate of  XII,  derived  from  the  hills  in  the  coal  basin. 

A little  above  the  last  locality,  in  the  east  bank  of  Pine 
creek,  and  about  three  fourths  of  a mile  below  Jersey  Mills, 
the  soil  and  stones  are  red,  derived  probably  from  the  Cats- 
kill group. 

About  one  mile  above  Jersey  Mills,  opposite  J.  Ross’, 
and  some  50  feet  above  the  bed  of  Pine  creek,  20  feet  of 
red  shales  and  sandstones  are  exposed,  belonging  to  the 
Catskill  group,  and  lying  apparently  nearly  horizontal. 

Between  Miller’s  run  and  School  House  run,  and  about 
half  way  between  Jersey  Mills  and  Camj)belltown,  20  feet 
of  gray  sandstones  are  exposed  in  place,  belonging  most 
likely  to  the  Catskill  group,  and  dipijing  apparently  very 
slightly  to  the  northward. 

About  one  mile  below  Campbelltown,  in  the  east  bank  of 
Pine  creek,  between  Trout  run  and  Salmon  run,  gray  sand- 
stones crop  out  in  place,  belonging  most  probably  to  the 
Catskill  group.  The  dip  and  thickness  of  the  rocks  could 
not  be  seen. 
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At  Campbelltown,  around  tlie  month  of  Mill  run,  red 
shales  and  gray  sandstones  are  exposed,  belonging  prob- 
ably to  the  Catskill  group.  The  dip  and  thickness  do  not 
show. 

At  the  month  of  Wolf  rnn,  abont  three  miles  above  Camxv 
belltown,  40  feet  of  red  shales  and  sandstones  are  exposed, 
belonging  to  the  Catskill  group.  The  dip  does  not  show. 

Future  investigations  may  reveal  the  presence  of  ninch 
coal  in  McHenry  township. 

§ 98.  In  Brown  township,  on  Pine  creek,  at  the  line  be- 
tween Brown  and  McHenry  townships,  the  dip  is  sonth. 

Opposite  the  month  of  Tomb’ s rnn,  on  the  west  side  of 
Pine  creek,  red  rocks  are  exposed,  belonging  also  to  the 
Catskill ; they  apjiear  to  dip  slightly  to  the  north. 

At  A.  Hostrander’s,  half  way  between  Miller’s  rnn  and 
Gamble  rnn,  there  are  nnmerons  loose  bowlders  of  the 
Pottsville  Conglomerate  of  XII,  evidently  from  the  mount- 
ains to  the  north  and  west. 

Another  locality  of  bowlders  of  XII,  like  the  last  named, 
occnrs  between  Gamble’s  run  and  Cedar  run,  opposite  the 
month  of  Jacob’s  rnn. 

At  the  mouth  of  Cedar  rnn,  red  rocks,  belonging  to  the 
Catskill  group,  dip  to  the  northward.  This  is  a fine  ex- 
posure for  obtaining  a vertical  section. 

Abont  half  a mile  above  Cedar  rnn,  red  rocks,  belonging 
to  the  same  formation,  dip  to  the  northward. 

Abont  one  and  a half  miles  below  Lloyd’ s hotel,  200  feet 
of  red  and  gray  rocks,  belonging  also  to  the  Catskill  grouji, 
dip  gently  to  the  northward.  It  is  a fine  exposure. 

Where  the  road  goes  up  tlie  mountain  from  the  month 
of  Slate  run  to  the  old  Jersey  Shore  and  Condersport  turn- 
pike, abont  one  and  a half  miles  from  Pine  creek,  there  is 
a vein  of  Manch  Chunk  iron  ore  (ore  of  XI)  which  was 
opened  many  years  ago.  The  thickness  is  unknown. 

At  Samuel  Herrit’s,  on  the  old  Jersey  Shore  and  Con- 
dersport turnpike,  there  is  a bed  of  coal  two  feet  thick. 
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Df:TAILS  OF  THE  SoUTHERA’'  TOWNSHIPS.* 

O I inton  Townsli  Ip . 

§ 99.  The  colored  map  shows  the  mountain  of  IT,  (the 
Bald  Eagle,)  rounding  off  in  this  township,  the  Susque- 
hanna river  winding  around  the  end  of  the  mountain. 
Formation  Y is  the  country  rock  on  the  north  side  of  the 
mountain  from  the  crest,  to  and  beyond  the  river ; forma- 
tion YI  crosses  the  river  from  Muncy  Creek  township  and 
then  runs  west  up  AYhite  Deer  valley,  parallel  to  Bald 
EaHe  mountain  : formations  TIT  and  Till  come  in  and  make 

O 

the  rocks  of  the  southern  part  of  the  township. 

Formation  /T  is  partially  exposed  in  this  township  on 
the  turnpike  road  from  Montgomery  station  to  Williams- 
port, across  the  Bald  Eagle  mountain.  Both  crests  of  TV, 
the  upper  and  lower  sandstones,  are  deejily  cut  out,  and 
the  summit  in  this  notch  is  in  the  middle  of  IT,  just  be- 
yond the  toll-gate.  This  crest  is  only  some  1325  feet  above 
the  ocean.  The  exposures  are  not  sufficient  to  afford  a com- 
plete measurement  of  IT. 

Formation  V covers  a considerable  part  of  Clinton  tovm- 
ship,  yet  it  affords  very  few  exposures,  and  those  discon- 
nected. In  the  White  Deer  Talley  it  spreads  out  broadly 
from  the  mountains,  as  the  dip  is  gradually  lessening  to- 
wards the  centre  of  the  synclinal  axis,  and  it  underlies 
some  good  farms  lying  towards  the  foot  hills  of  Bald  Eagle 
mountain. 

§ 100.  Fossil  iron  ores  of  Y. — Ho  persistent  and  intelli- 
gent attempt  has  been  made  to  mine  this  ore  in  Clinton. 
Should  these  ores  ever  be  found  in  this  township  of  good 
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size  and  character  they  would  have  a run  along  the  mount- 
ain for  many  miles.  But  the  face  of  Bald  Eagle  mountain 
is  covered  so  deeply  with  sandstone  bowlders  from  its  crest 
as  to  make  the  search  for  this  fossil  ore  an  expensive  op- 
eration, more  so  than  the  character  of  the  ore  as  opened 
at  other  places  along  the  mountain  has  hitherto  justified. 

Formation  VI  has  only  been  opened  in  one  place  in  Clin- 
ton township,  at  the  Grolf  school  house  one  half  mile  north 
of  Clintonville.  It  dips  to  the  southward  12''±.  The  quarry 
was  opened  oi'iginally  to  get  stone  for  bridge  building. 

There  is  so  much  loose  del)ris  here  over  the  limestone  that 
it  does  not  pay  to  do  the  necessary  stripping  to  secure  the 
stone  for  lime  burning  purposes.  The  limestone  at  the 
quarry  is  siliceous  in  character.  This  heavy  mass  of  loose 
Avash  over  Formation  \1  in  Clinton  townshi])  renders  it 
less  certain  in  location  than  in  Washington  and  Brady  town- 
ships where  it  can  be  followed  along  a straight  and  contin- 
uous ridge  ; but  the  colored  line  of  YI  on  the  map  cannot 
be  far  from  correct. 

Formation  VII  does  not  show  in  Clinton  townshijA  un^ 
less  some  few  loose  pieces  of  flint  rock  represent  it. 

Formation  VITI  comes  in  over  the  limestone  and  makes 
the  country  rock  of  the  southern  part  of  the  township.  The 
rocks  are  gray  and  blackish  gray  slates  : they  weather  easily 
and  make  a fairly  good  soil.  As  is  usual  however  with  the 
slates  of  VIII  they  make  gently  sloping  rounded  small  hills 
and  present  no  striking  features  of  topography  ; and  they 
yield  in  southern  Lycoming  county  nothing  which  is  avail- 
able for  mining. 

Brain  Townsh  ip. 

§ 101.  Formation  V covers  only  the  extreme  northwest 
corner  (A  Brady  township. 

Formation  V/,  the  Lower  Ilelderberg  limestone  has  once 
been  opened  in  a quarry  in  the  northwestern  part  of  the 
township  but  is  not  noAV  worked. 

Formation  VII,  the  Oriskany  sandstone,  is  either  en- 
tirely lacking  or  is  represented  by  a flint  rock  only  a few  feet 
thick. 
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Formation  VIII  (the  Hamilton  group)  covers  tlie  rest  of 
the  township.-  It  is  made  uj)  of  gray  and  grayish  black 
slates,  usually  soft  and  easily  disintegrated,  and  making 
low  smooth  round  hills  fertile  and  well  cultivated. 

• WasJtington  Township. 

§ 102.  This  is  a very  large  township,  11  miles  in  length 
by  5 miles  in  width  : it  takes  in  the  greater  part  of  the 
White  Deer  valley. 

Formation  lY,  as  the  White  Deer  ridge,  bounds  this 
township  on  the  south  and  west : and  the  same  formation, 
as  the  Bald  Eagle  mountain,  bounds  it  on  the  north. 

These  are  high  mountains  ; Bald  Eagle  mountain,  on  the 
road  from  Elimsport  to  Williamsport,  rising  to  fully  1900 
feet  above  the  sea  level.  Both  are  double  crested,  the  up- 
per and  lower  members  of  lY  making  distinct  crests,  sep- 
arated by  the  thickness  of  the  middle  member  of  lY. 

These  crests  surround  the  valley  in  regular  and  sweeping 
curves  and  make  an  exceedingly  symmetrical  and  hand- 
some synclinal  valley. 

Formation  V,  the  Clinton  group,  covers  a large  part  of 
Washington  township.  The  dip  from  the  mountains  into 
the  valley  is  not  steep  and  the  Clinton  group  therefore 
spreads  over  a broad  area,  circling  around  on  the  inside  of 
the  mountains,  and  covering  nearly  all  of  the  western  part 
of  the  township. 

§ 103.  Great  masses  of  sandstone  bowlders  falling  down 
from  the  mountain  crests  of  lY  have  prevented  almost 
entirely  any  examination  for  the  fossil  ores  of  V.  One 
attempt  to  open  some  iron  ore  on  the  flank  of  Bald  Eagle 
mountain,  near  the  north  line  of  Washington  township, 
was  abandoned  after  reaching  a small  loose  show  of  pieces 
of  sandy  limonite  ore. 

The  part  of  the  valley  underlaid  by  Formation  Y is  tilled 
and  makes  good  farms  : the  part  on  the  mountain  flank  is 
covered  by  loose  debris  and  useless  for  farming  pui'iioses. 

Formation  Vf  the  Lower  Helderberg  limestone,  as  is 
shown  by  the  colored  county  map,  sweeps  around  the  val- 
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ley,  ])ai'a]lel  to  the  pionntains,  but  round  off  and  returns 
again  to  tlie  eastward  before  reaching  Elimsport. 

There  is  no  opportunity  to  make  an  exact  measurement 
of  tlie  thiclvness  of  the  Lower  Helderberg  limestone  in 
AVashingtf)!!  township,  l)ut  it  appears  to  be  over  200  feet 
in  all,  including  slate  layers. 

§ 104.  Quarries  are  opened  and  worked  on  the  lower  lay- 
ers of  the  limestone^  and  considerable  lime  is  luirned  for 
agricultural  purposes. 

At  the  Peter  Buck  quarry,  one  and  a half  miles  northeast 
of  Elimsport,  the  quarry  face  shows  some  35  feet  of  blue 
limestone,  the  several  layers  ranging  in  thickness  from  one 
inch  up  to  two  feet  thick.  The  limestone  is  all  ])urned  as 
quarried  and  makes  good  agricultural  lime.  The  dip  of  the 
limestone  in  the  quarry  is  south  20°  east,  15°. 

Just  southwest  of  this  quarry  the  limestone  ridge  points 
up,  and  marks  the  end  of  VT  in  the  White  Beer  valley. 

jVt  another  quarry  on  this  limestone,  along  tlie  same 
ridge,  and  two  miles  east  of  the  Buck  quarry,  there  are  ex- 
2)Osed  30  feet  of  massive  blue  limestone.  It  burns  to  good 
lime  for  agiicultural  uses.  The  dip  at  this  quarry  is  south 
10°  to  15°  east,  16°. 

The  same  limestone  has  lieen  opened  on  the  south  side  of 
the  valley,  near  the  Haines  grist-mill.  It  is  there  diiiping 
back  to  the  north  and  west. 

These  quarries  and  kilns  are  run  sufficiently  to  supply  the 
local  demand  of  the  farmers  of  the  upper  part  of  White 
Beer  valley. 

No  fossils  were  found  at  any  of  the  exposures. 

Formation  E77,  if  it  exists  at  all  in  Washington  town- 
ship, must  be  very  thin  and  insignificant.  The  ridge  in 
which  the  limestone  is  quarried  gives  a fair  though  not  com- 
jffete  section  of  the  rocks  from  VI  up  to  VIII : and  the  only 
trace  of  YII  is  that  near  the  junction  of  VI  and  VIII  there 
are  pieces  of  liaitl  flinty  sandstone  scattered  on  the  surface 
which  may  mark  the  presence  of  the  Oriskany  sandstone  in 
place  as  a small  layer.  For  wherever  this  hard  flinty  sand- 
stone is  50  feet  thick,  as  in  Blair  county,  it  forms  a jn’orni- 
uent  feature  in  the  topography,  always  making  the  crest  of 
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a decided  ridge,  with  tlie  limestone  of  YI  falling  off  steeply 
on  one  side  and  the  soft  slates  of  YIII  sloping  away  on  the 
other. 

Formation  YIII  covers  a small  part  of  AYashington  town- 
ship, at  the  eastern  end.  The  rocks  which  compose  it  are 
usually  gray  and  black  slates,  very  soft  and  easily  disin- 
tegrated : but  little  undecomposed  rock  is  to  be  seen  in  the 
cuts  on  the  road  side.  The  portion  of  the  township  under- 
laid by  YIII  is  all  under  cultivation  and  has  fertile  and 
productive  farms. 

Armstrong  Township. 

§105.  This  township  has  the  Susquehanna  river  for  its 
north  boundary  line,  and  the  high  mountain  ridge  (where  it 
joins  Washington  township)  three  miles  south  of  the  river, 
as  its  south  boundary.  Its  length  along  the  river  is  about 
8 miles. 

The  township  jiresents  some  beautiful  geology.  Nearly 
the  whole  eastern  end  is  a great  mass  of  mountain  of  lY, 
where  the  huge  anticlinal  axis,  entirely  arched  over  with 
the  rocks  of  lY,  is  dying  away  to  the  eastward.  The  upper 
and  lower  members  of  lY  here  show,  as  always,  a sharp 
crest,  covered  over  with  massive  sandstone  pieces  ; but  where 
the  middle  of  lY  arches  over  nearly  or  entirely  horizontal, 
the  softer  red  rocks  have  made  a soil,  and  some  rugged 
farms  are  perched  in  the  hollows  of  the  high  plateau. 

In  the  western  part  of  the  township  the  anticlinal  is 
eroded  at  the  centre  of  the  arch  and  the  little  oval  Mos- 
quito valley  shows  fertile  and  cultivated  soft  hill  sloj^es  and 
fiats  of  the  shales  and  slates  of  III,  so  entirely  surrounded 
by  rugged  mountains  as  to  be  invisible  until  the  narrow 
gorge  in  lY  is  passed,  through  which  the  drainage  of  the 
valley  issues.  This  stream  is  utilized  for  the  water  supply 
of  Williamsport. 

Formation  V covers  all  that  part  of  Armstrong  township 
between  the  river  on  the  north  and  the  first  crest  of  the 
Bald  Eagle  mountain  to  the  south.  As  usiial,  there  is  but 
little  exposure  of  the  rocks  of  the  Clinton  group  in  place : 
none  at  all  along  the  the  mountain  slope,  or  on  the  flats,  but 
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a few  in  the  gaps  by  wliicli  the  drainage  of  Mosquito  valley 
conies  out  of  the  mountain,  and  on  Rock  run. 

On  Mosquito  Valley  creek  the  red  sandstones  and  slates 
of  Y are  vertical : and  on  Rock  run  they  dip  about  75°  to 
the  northward. 

At  the  southern  end  of  Rocktown,  and  just  south  of  Du- 
boistown,  a small  siliceous  limestone,  about  10  feet  thick 
has  been  opened.  It  is  one  of  the  small  worthless,  lime- 
stones of  Y. 

The  fossil  ores  of  Y have  not  been  opened  at  all  along 
tlie  mountain  face  of  Armstrong  township.  Their  run  along 
the  crop  would  be  for  8 miles. 

Formation  IV  covers  the  largest  part  of  Armstrong  town- 
ship. 

The  main  road  across  to  White  Deer  valley,  which  follows 
up  Rock  run,  cuts  nearly  through  the  measures  of  lY,  show- 
ing at  first  (in  the  north  Bald  Eagle  mountain)  75°,  N.  dip- 
ping red  sandstones  of  Y (Clinton) ; then  the  dip  decreasing 
to  40°,  in  gray  sandstones  of  the  Upper  division  of  lY  (Me- 
dina white) ; to  20°,  to  10°,  to  5°,  in  the  red  sandstones  of 
the  middle  of  lY  (Medina  red),  and  finally  to  0°  in  gray 
sandstones  of  the  Lower  of  lY  (Oneida)  at  the  centre  line 
of  the  anticlinal  arch.  These  exposures  are  not  sufficiently 
connected,  nor  on  a sufficiently  accurate  map,  to  make  a 
jierfect  measurement  for  thickness  possible. 

On  the  toll  road  across  from  Williamsport  to  Clinton 
township,  the  upper  sandstone  of  lY  shows,  dipping  north 
36°.  The  middle  of  lY  is  exposed  for  a very  long  distance, 
but  imperfectly,  and  much  covered  over  by  debris. 

On  the  Mosquito  valley  creek  road  the  exjiosures  of  lY 
are  numerous.  South  of  Duboistown  both  Y and  lY  are 
vertical.  The  road  forks  south  of  Duboistown,  and  the 
west  fork  (leading  to  Nippenose  valley)  runs  up  a branch 
of  Mosquito  valley  run,  keeping  in  the  middle  of  lY.  Near 
the  head  waters  of  this  branch,  on  a i)lateau  of  red  rocks 
of  lY,  several  farms  have  been  cleared  and  are  now  culti- 
vated. The  road  keeps  in  lY  to  the  townsliip  line. 

The  road  following  the  main  branch  of  Musquito  valley 
run,  enters  Mosquito  valley  through  an  abrupt  gorge  in  lY, 
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runs  along  the  valley,  passes  out  from  it  on  the  south  side 
by  another  steep  gorge  in  IV,  and  then  keeps  in  IV  all  the 
way  to  the  township  line.  Of  all  this  great  area  of  IV,  the 
soil  is  for  the  most  part  unavailable  for  agriculture  and  the 
timber  is  of  small  value.  Some  excellent  quarries  of  huild- 
ing  stone  have  been  opened  and  the  mountain  can  afford  an 
indefinite  amount  of  good  building  material. 

Formation  III  covers  most  of  that  part  of  the  western 
end  of  Armstrong  known  as  Mosquito  valley.  This  val- 
ley is  deeply  scooped  out  along  the  axis  of  the  anticlinal 
arch,  the  level  of  the  centre  of  the  valley  being  only  800 
feet  above  the  sea  level,  the  enclosing  mountains  rising  some 
800  to  900  feet  above  it.  The  soil  is  smooth  and  fertile,  be- 
ing all  cultivated  up  to  the  foot  of  the  mountains,  the  debris 
from  the  mountain  toji  having  covered  the  mountain  slope 
with  masses  of  loose  sandstone. 

Formation  II  covers  a small  area  of  Mosquito  valley, 
just  on  the  very  crest  of  the  anticlinal  arch. 

§ 106.  This  identification  of  II  was  made  with  much  hesi- 
tation and  doubt. 

The  measures  at  the  bottom  of  formation  III  are  calcare- 
ous Mad  slates,  and  rocks  of  the  same  character  go  to  make 
up  the  upper  part  of  II.  It  is  always  difficult  therefore  to 
mark  the  junction  plane  of  II  and  III.  In  this  case  how- 
ever Mr.  C.  E.  Hall  recognizes  a fossil  trilobite  from  Mos- 
quito valley  as  Calymene  senaria  and  undoubtedly  Tren- 
ton. So  Formation  II  is  made  on  the  map  to  cover  the 
centre  of  the  anticlinal. 

§ 107.  Black  marMe  quarry. — Near  the  east  end  of  the 
valley  the  Mosquito  valley  a marMe  quarry  has  been 
opened.  It  yielded  the  fossil  named  above. 

The  rock  is  a black  limestone ; quarries  out  in  large 
blocks  and  takes  a handsome  polish.  It  is  reported  however 
not  to  stand  exposure,  but  splinters  up  on  weathering. 
This  would  render  it  useless  for  any  outside  work,  but  might 
still  leave  it  of  value  for  inside  decorations. 

When  the  quarry  was  examined  (in  1875,)  the  works  were 
in  operation : they  had  1 gangsaw,  capacity  100  tiles  per 
diem;  these  tiles  usually  12" X12"X1" : the  tiles  going  to 
Philadelphia  and  the  stone  to  Philadelphia  or  Washington. 
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All  of  tlie  marble  is  dark  colored,  very  slightly  fossilifer- 
ous,  regular  in  bedding  and  works  easily.  The  quarry  face 


is  shown  in  Sec.  10,  Fig.  13,  (page  67  above.) 

Surface  bench,  in  small  layers,  1'  to  2'  ' and  uji  to  1 , ...  10'  0” 
Middle  bench,  in  regular  layers  from  2' to  1' thick,  . . . .20  0 
Lower  bench,  massive  and  hard,  but  no  stone  from  it  yet 
shipped, 6 - 

Total, 36  0 


The  dip  of  these  rocks  is  north,  4°  ; the  quarry  is  about 
on  the  crest  of  the  anticlinal,  and  the  dip  is  simply  the 
dying  gently  of  that  anticlinal  northeastward. 

Of  the  above  36  feet  of  black  marble  much  proved  shelly 
on  quarrying,  and  siilit  into  pieces  ; a considerable  ]3art 
however  coming  out  in  handsome  blocks. 

It  is  reported  to  burn  to  an  excellent  white  lime. 

There  are  some  curious  soft  and  rotten  layers  of  stone 
lying  between  the  firm  and  hard  marble  layers  thus  : 


Hard  marble, 1 ' 

Soft  decomposed  marble, — 

Hard  marble, ip 


the  underlying  and  overlying  hard  rocks  being  perfect  and 
unbroken  so  far  as  traced.  Fig.  14,  (see  page  67  above.) 

Bastress  Township. 

§ 108.  This  township  lies  west  of  Armstrong. 

Formation  IV  covers  the  greater  part  of  it.  The  road 
from  Williamsport  to  Bastress  is  in  IV  on  the  eastern  edge 
of  the  township,  and  the  crest  of  the  mountain  is  there 
about  1700  feet  above  the  sea. 

The  road  from  Bastress  P.  0.  northward  to  Nesbit  P.  0. 
crosses  over  the  Bald  Eagle  mountain  on  a low  crest : near 
the  north  line  of  the  township  the  upper  gray  sandstone  of 
IV  Is  exposed  in  place  dipping  to  the  north  40°.  The  ex- 
posures are  not  such  as  to  add  anything  to  the  knowledge 
of  IV  already  obtained  in  the  previous  townshijis.  There  is 
quite  an  area  in  northern  Bastress  where  the  soft  red  rocks 
of  the  middle  of  IV  make  a smooth  plateau,  high  up  in 
the  mountain,  and  several  farms  are  cleared  and  cultivated 
upon  it. 
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Formation  III  is  the  country  rock  on.  the  south  line  of 
Bastress  township,  as  this  makes  the  nortliern  jiart  of  tlie 
Nippenose  valley.  There  is  little  rock  in  place  exposed  : 
the  region  covered  by  III  is  chiefly  cultivated  farm  land,  ex- 
cept on  the  mountain  slope.  It  only  takes  in  part  of  III,' 
not  reaching  to  the  bottom  of  it,  and  affords  no  measure- 
ments. 

Susquehanna  Townsli  ip. 

§ 109.  This  township  lies  north  of  Bastress  : and  its  north 
boundary  is  the  Susquehanna  river. 

Formation  VI,  the  Lower  Helderberg  Limestone,  may 
possibly  touch  the  extreme  north  border  of  Susquehanna 
township.  If  so  it  passes  under  the  river  flat,  deeply  cov- 
ered with  the  river  deposit. 

Formation  Y covers  the  greater  part  of  the  township. 
No  fossil  ore  is  opened  along  the  mountain  and  the  expos- 
ures of  any  rock  at  all  in  Y are  very  scarce.  They  add 
nothing  to  our  knowledge  of  Y 

Formation  IV  makes  the  Bald  Eagle  crest  which  runs 
across  the  township  from  east  to  west.  It  presents  no  feat- 
ures other  than  those  already  given. 

Limestone  Toionsliip. 

This  township  is  bounded  on  the  north  by  Bastress  and 
Nippenose,  on  the  southeast  by  Washington,  on  the  east 
by  Armstrong  and  on  the  west  and  southwest  by  Clinton 
county. 

Nearly  all  of  the  Nippenose  valley  is  in  this  township  ; 
the  southwest  end  of  the  valley,  however,  lying  in  Clinton 
Clinton  comity  and  the  north  part  of  the  valley  lying  in 
Bastress  township. 

The  valley  itself  represents  a great  anticlinal  axis,  deeply 
eroded  on  the  centre  of  the  arch  ; for  the  centre  of  tlie 
valley  is  only  some  800  feet  above  the  sea  level,  while  the 
enclosing  mountains  are  from  800  to  900  feet  higher. 

It  is  a perfect  xdcture  of  an  anticlinal  valley,  oval  in 
shape,  entirely  surrounded  by  mountains,  and  with  no  out- 
let save  the  narrow  gorge  in  lY  which  lets  out  the  valley 
drainage.  The  farms  in  the  valley  are  fertile  and  highly 


80  GGr. 


EEPOKT  OF  PEOGRESS.  FRANKLIN  PLATT. 


cultivated  ; and  tlie  scene  presented  by  this  smiling  valley, 
so  thoroughly  tilled,  surrounded  by  rugged  enclosing 
mountains,  is  one  of  a natural  beauty  not  surpassed  in  the 
State. 

§ 111.  The  colored  map  of  the  county  shows  the  geological 
formations  making  the  country  rock. 

Formation  IV  occupies  the  southern  part  and  eastern 
end  of  the  township.  There  are  some  exiiosures  of  the 
middle  of  lY  in  the  southeastern  end  of  the  township  where 
there  are  numerous  farms  located  where  red  rocks  of  lY 
are  the  country  I'ock.  The  stream  which  heads  up  in  this 
southeastern  corner  makes  a clean  cut  through  the  lower’ 
of  lY  by  a narrow  gorge  ; the  stream  sinks  near  Collomsville 
shortly  after  reaching  the  limestone  of  II. 

Formation  III,  the  Hudson  river  slates,  occupy  a large 
area  in  the  township.  They  offer  few  exposures  of  rock  in 
place.  Except  on  the  mountain  slope,  their  area  is  gener- 
ally cultivated  farms.  These  add  no  new  feature  to  those 
already  described. 

Formation  II,  the  Siluro-Cambrian  limestone,  is  ex23osed 
in  2)art  in  Limestone  townshij).  Only  the  uiijier  jiart  of 
the  formation  is  brought  uji  by  the  anticlinal  axis,  not 
more  than  1000  feet  of  the  whole  formation. 

The  limestones  of  JI  in  the  Nijiiienose  valley  are  the 
ordinary  grey  and  blue  limestones  and  dolomites  intermin- 
gled, found  in  Morrison’s  cove  in  Blair  county,  Nittanny 
valley  in  Centre  county,  &c.  Many  of  the  layers  make  an 
excellent  lime  for  agricultural  purjioses. 

§ 112.  In  tlie  southwest  jiait  of  the  Nijipenose  valley,  just 
across  the  Lycoming  county  line  and  therefore  in  Clinton 
county,  a so-called  plaster  is  oj^ened  on  the  Josejih  Wil- 
sham  jilace. 

The  rock  dijis  to  the  northward  7°  or  8°,  and  in  appear- 
ance is  a bluisli  limestone,  with  much  calcite,  and  very  fos- 
siliferous  in  layers. 

This  rock  has  been  ground  up  and  used  as  a jilaster,  and 
indeed  is  now  used  for  that  imrjiose.  It  sells  readily  to  the 
county  around,  in  considerable  quantities,  at  jn-ices  but 
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little  below  the  Cayuga  or  Xova  Scotia  plaster.  Mr.  ]\Ietz- 
ger  and  others  have  a mill  near  the  quarr}'. 

A specimen  of  the  I’ock  and  of  the  ground 

‘ ‘ plaster  ’ ’ were  forwarded  to  the  Laboratory  of  the  Survey, 
and  on  analysis  were  found  to  have  less  than  one  per  cent, 
of  soluble  sulphate  of  lime.  (A.  S.  McCreath) : 


Silicic  acid, 2.0(10 

Carbonate  of  lime, 95.071 

Carbonate  of  magnesia, 1.044 

Carbonate  of  manganese, trace. 

Phosphate  of  lime trace. 

Carbonate  of  iron, 2G1 

Sulphate  of  lime, 744 

Organic  matter  and  water, 220 


100.000 

Geologically  the  horizon  of  this  so-called  plaster  rock  is 
about  500  feet±below  the  bottom  of  the  slates  of  III. 

The  analysis  shows  that  the  rock  is  in  no  sense  a plaster 
rock,  but  simply  a limestone.  Plaster  is  a hydrated  sul- 
phate of  lime  ; that  quarried  near  Montreal,  Canada,  being 
made  up  as  follows  : 


Sulphuric  acid, 46.44 

Carbonic  acid,  .47 

Lime, 32.58 

Silica, ’ .11 

Water, 20.43 


100.03 

§ 113.  Iron  Ore. — That  so  little  of  Formation  II  is  exposed 
in  Nippenose  valley  is  probably  the  explanation  of  the  fact 
that  no  limonite  or  brown  hematite  iron  ore  is  to  be  seen  in 
any  quantity  there. 

§ 114.  Nickel. — Near  Rauch’s  mills  at  the  southwest  end 
of  Nippenose  valley  across  the  county  line,  and  therefore  in 
Clinton  county,  there  has  been  considerable  mining  on  the 
black  slates  of  III  for  what  is  called  a “nickel  ore.” 

The  shaft  is  down  to  a depth  of  some  30  or  45  feet.  The 
rock  is  a dark  colored  carbonated  clay  slate,  slightly  fos- 
siliferous,  occasionally  seamed  with  calcite  and  carrying 
iron  pyrites.  The  geological  horizon  is  in  III  and  appar- 
ently some  600  feet  below  the  bottom  of  YK . 
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An  average  specimen  of  the  ‘‘ore”  was  forwarded  to  the 
Laboratory  and  described  by  Mr.  McCreath  thus  : 

“The  ‘nickel  ore’  is  a black  siliceous  limestone  carrying 
consideralde  carbonaceous  matter,  streaked  with  pyrites, 
but  containing  no  nickel.  It  shows  a mere  trace  of  cobalt.” 

Nippenose  Township. 

§ 115.  This  township  lies  north  of  Limestone  township 
and  the  Susquehanna  river  makes  its  north  boundary. 

Formation  IV  covers  the  whole  southern  j^Rvt  of  the 
township.  The  upper  and  lower  of  lY  makes  their  usual 
distinct  crests.  The  middle  of  lY  makes  a deeply  eroded 
valley  along  Morgan  valley  rnn,  heading  up  on  a plateau 
sufficiently  smooth,  to  be  cleared  and  cultivated. 

Formation  V,  the  Clinton  Group,  spreads  out  from  the 
mountain  crest  northward  to  the  river  Hats.  In  the  Nip- 
penose  creek  gap  the  gray  and  reddish  slates  of  Y dij^  north 
10°  west,  51°.  Northward  of  these  exposures  everything 
is  covered  deep  with  wash  from  the  mountain.  Tlie  railroad 
cut  just  west  of  Jersey  Shore  station  on  the  Philadeljdiia 
and  Erie  railroad  (Antesport  P.  O.)  is  50  feet  deep,  entirely 
through  loose  wash,  without  touching  any  solid  rock. 

§ 116.  The  fossil  iron  ore  opened  and  worked  on  the  flank 
of  the  mountain,  in  the  western  part  of  Nippenose  township, 
is  descrilied  in  detail  in  the  cliapter  relating  to  those  ores. 

Formations  VI,  VII  and  VIII  come  in  to  the  north  of 
Y and  cover  the  balance  of  the  townsliip  ; but  it  is  difficult 
in  this  case  to  draw  in  their  lines  of  crop  with  sufficient  ac- 
curacy. The  heavy  wash  from  the  mountain  and  the  debris 
of  the  river  flat  cover  up  exposures  of  rock  in  place. 

There  are  however  tAvo  exposures  of  rock  which  suffice 
to  gAe  the  outcrop  lines' in  a general  Avay. 

§ 117.  Just  south  of  Fort  Antes,  on  the  east  bank  of  the 
Susquehanna,  there  is  an  exposure  of  black  slate  in  place, 
striking  parallel  to  Bald  Eagle  mountain,  not  merely  verti- 
cal but  dipping  back  towards  the  mountain  (to  the  south- 
south  east)  76°.  These  rocks  are  much  contorted.  A small 
shoAV  of  pieces  of  flinty  sandstone,  loose  on  the  surface,  oc- 
curs just  north  of  this  exposure. 
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Fig.  15. — 'No  rocks  sliow  nortli  of  this  exposure  for  1000 
yards  ; but  at  the  east  end  of  the  bridge  over  the  Susque- 
iianna  river  on  the  road  from  Antesport  to  Jersey  Sliore, 
there  is  a rock  exposure  along  the  river  bank.  The  rocks 
are  so  much  contorted  and  dislocated  as  to  be  useless  for 
measurement  of  thickness,  but  useful  as  a guide  to  the 
horizons. 
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Chapter  IY. 

TJie  LoyalsocTc  Creek  at  BarJtonf  s Anils. 

§ 118.  Coal  of  X. — In  the  vicinity  of  Barbour's  Mills  P. 
0.  on  Loyalsock  creek,  there  are  some  trial  oiienings  in  coal 
beds  in  the  Pocono  rocks,  which  are  of  considerable  geo- 
logical interest,  though  the  beds  of  coal  are  small,  slaty 
and  of  no  practical  importance. 

At  Barbour’s  mills,  at  and  near  the  creek  level,  gray  thin 
bedded  sandstones,  with  red  sandstone  and  red  slates  are 
the  country  rock. 

On  going  up  Bay  run,  on  the  north  side  of  the  Loyal- 
sock,  the  whole  hill  side  is  covered  with  loose  stuff  so  that 
there  is  no  rock  exposure  until  thin  bedded  sandstones,  fine 
grained  and  current  bedded,  are  seen  in  place  at  470  feet 
above  the  creek. 

Mr.  Day  reports  that  directly  under  this  sandstone  ledge, 
he  found,  in  cutting  a log  road,  a small  bed  of  coal  and 
slate.  It  was  never  opened  up  at  all,  and  showed  on  the 
crop  some  two  or  three  feet  of  black  slate,  with  perhaps 
two  inches  of  coal. 

Again  the  rocks  are  covered  with  debris  and  nothing 
shows  in  place  until,  at  760  feet  above  the  creek,  there  is  a 
massive  current  bedded  gray  sandstone,  with  some  red  lay- 
ers above  and  below. 


84  GrG. 


JIEPOKT  OI-’  PROGKES.S.  ERANKLIX  PLATT. 


At  800  feet  above  tlie  creek  there  is  a layer  of  red  clayey 
sandy  slate,  about  three  feet  tliick.  Grayish  and  reddish 
gray  sandstone  comes  in  on  top  of  it. 

§ 110.  l^(iy  Coal  openind,  No.  1.  Section  12,  Fig.  10. — 
At  840  feet  at:»ove  the  creek  level  there  is  a small  layer  of 
black  slate  holding  some  coal. 

Tlie  exposure  shows  on  top  ; 


Sandstone,  current  bedded,  massive,  fine  grained,  bedded, 

grayisli,  . . . ■ 10' 

Sandstone,  thin,  gray  colored,  (with  numerous  small  coal 
and  slate  seams  of  from  V'  to  running  tliroughit,)  much 

crumbled  and  rust  stained,  4' 

Fireclay, 1'  6” 

Sandstone  underlying, ? 


These  little  streaks  of  coal  ran  very  irregularly.  At  a 
distance  of  20  feet  under  cover  they  widened  out,  but  soon 
shut  in  again. 

There  is  no  reason  to  believe  from  the  appearances  that 
any  tiling  of  value  would  be  found  by  following  uj)  this 
lead  ; it  is  clearly  one  of  the  worthless  Pocono  coal  beds. 

Pocono  conglomerate. — The  mountain  slope  rises  for  24,^' 
above  this  Day  coal ; the  rocks  are  sandstone,  usually  fine- 
grained and  sometimes  massive  all  the  way  up  to  the  crest. 
It  is  not  a conglomerate,  nor  is  it  conglomeritic  ; but  occa- 
sionally oneor  two  stray  white  rounded  tpiartz  pebbles  will 
be  seen  inthe  rock  face.  A slight  red  surface  Avash  is  found 
occasionally  even  up  to  the  top  of  the  mountain.  The  top 
of  the  mountain  seems  to  be  clearly  in  Pocono  rocks. 

§ 120.  Pay  coal  opening.  No.  2. — On  the  south  side  of 
the  Loyalsock  creek,  abreast  of  his  saAv-mill,  about  one  mile 
below  Barbour’s  Mills  P.  O.  IMr.  Day  opened  uj)  a small 
coal  bed,  700±feet  above  the  leA^el  of  the  Loyalsock  creek. 

lie  reports  that  he  had  as  high  as  8 inches  and  even  10 
inches  of  coal ; sejAarated  into  two  layers  l)y  hard  blue  col- 
ored sandstone  ; with  red  rocks  on  top  of  the  coal. 

Some  little  coal  Avas  taken  from  the  opening  and  used  in 
the  blacksmith  shop.  The  opening  is  now  fallen  shut  and 
entirely  disused. 

This  also  is  a local  coal  bed  in  the  Pocono  sandstones ; 
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probably  tlie  same  horizon  as  the  one  described  on  the 
north  side  of  the  creek,  on  Day  run  ; or  if  not  the  same,  it 
is  not  far  from  it. 

§ 121.  Johnson' s coal  opening  on  Bear  crcc/;.— Going  uj') 
Bear  creek  from  Barbonr's  mills,  on  the  south  side  of  the 
Loyalsock,  red  rocks  are  carried  plainly  uj)  to  Johnston’s 
mills,  1^  miles  above  the  mouth  of  Bear  creek,  but  only 
about  100  feet  in  level  above  the  Loyalsock. 

At  Johnson’s  the  rocks  are  dipping  gently  to  the  north 
or  north-northwest ; while  on  the  Loyalsock,  at  Barbour's 
mills,  they  are  seemingly  perfectly  horizontal. 

On  the  mountain  side,  east  of  Bear  creek,  there  is  no  ex- 
posure of  rock  in  place,  above  Johnson’s  house,  until  at 
565'  above  the  Loyalsock,  wdiere  the  country  rock  is  gray 
fine-grained  sandstone. 

This  continues  for  240  feet,  to  a height  of  805  feet  above 
the  creek  level.  The  mountain  crest  is  sharply  defined  and 
very  narrow. 

The  Johnson  coal  opening,  on  the  east  side  of  Bear  creek, 
is  725  feet  above  the  level  of  the  Loyalsock  creek.  It 
shows ; 


Sandstone,  current  bedded,  massive,  tine-grained, 25' 

Sandstone,  crumbly,  iron-stained  and  decomposed,  carrying 

small  knife  edges  of  coal, 3' 

Fireclay, 1' 

Sandstone  underlying. 

The  description  above  sufficiently  indicates  that  this  is 


no  coal  bed,  but  simply  a small  coaly  mass  in  streaks  in 
the  Pocono  sandstone. 

It  resembles  very  closely  the  Day  mine  on  the  north  side 
of  the  Loyalsock,  on  Day  run  ; but  is  100  feet  lower  in 
level. 

If  they  be  the  same  bed,  therefore,  the  synclinal  axis 
must  pass  somewhere  near  the  line  of  the  Loyalsock  at 
Barbour’s  mills  ; but  as  these  sandstones  of  the  Pocono  are 
so  similar  in  appearance  for  hundreds  of  feet  in  thickness, 
the  two  coal  streaked  slate  beds  might  easily  be  of  dif- 
ferent horizons,  though  they  cannot  in  any  case  be  far 
apart. 
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§ 122.  Rocky  and  Red  ridge.  Fig.  J6.,  page  70. — On  the 
west  side  of  Bear  creek  the  mountain  rises  to  1300  feet 
above  the  level  of  the  Loyalsock  creek. 

It  is  on  this  mountain,  on  the  Loyalsock  face,  that  Day’s 
coal  opening  south  of  the  Loyalsock  was  made.  That  open- 
ing, as  has  been  stated,  is  only  700  feet  above  the  creek, 
and  GOO  feet  below  the  crest. 

The  whole  mountain  side  is  covered  with  sandstone  pieces 
from  top  to  bottom. 

The  crest  is  covered  with  great  bowlders  and  masses  of 
conglomerate  sandstone ; filled  witli  white  quartz  pebbles 
of  all  sizes  ; and  these  bowlders  have  fallen  down  the  hill 
some  of  them  to  the  very  bottom  of  it. 

Yet  Bed  ridge,  whicli  is  just  south  of  Bocky  ridge,  and 
of  even  height  has  its  smooth  liill  top  of  soft  red  rocks. 

The  dip  at  this  point  is  gently  to  the  nortli. 

Tlie  red  rocks  of  Mauch  Chunk  red  shale  therefore  seems 
to  come  in  place  all  right  on  Bed  ridge  ; pass  under  the 
crest  of  Bocky  ridge,  Imt  make  no  surface  show,  since  the 
massive  sandstone  of  YII  has  covered  the  whole  mountain 
side  with  a deep  coat  of  ddbiis  ; and  under  the  Mauch 
Chunk  come  in  the  Pocono,  or  Gray  Catskill  rocks. 

The  exposures  are  not  sutScient  to  allow  of  any  certainty 
as  to  the  junction  point  of  the  Mauch  Chunk  and  Pocono 
formations. 

§ 123.  Woolevei''  s coal  opening. — Four  miles  below  Bar- 
bour’s Mills  P.  O.,  on  the  north  side  of  the  Loyalsock,  ]\Ir. 
E.  Woolever  has  opened  up  a small  coal  bed.  Between 
Barbour’s  mills  and  AYoolever’s  the  country  rock  along  the 
ci’eek  is  about  the  same  as  above  described,  the  stream 
following  the  synclinal  axis  line. 

Coal  in  Broion  Township.^  Lycoming  County. 

§ 124.  The  Blossburg  synclinal  axis  jjasses  through  the 
northwest  corner  of  Brown  township. 

The  whole  western  part  of  the  township,  between  Big 
Pine  creek  on  the  east  and  the  county  line  on  the  west,  is 
an  unbroken  wilderness,  as  little  settled  as  at  the  time  of 
the  First  Geological  Survey  of  the  State. 
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Tlie  Jersey  Shore  and  Coudersport  turnpike  passes  along 
the  western  border  of  the  township  : but  there  is  even  now 
only  one  clearing  along  the  line  of  that  road  in  Brown  town- 
ship. 

It  is  reported  that  a 2 foot  bed  of  coal  has  been  found  in 
the  woods  near  the  western  line  of  the  township. 

The  First  Survey  thus  reported  on  the  Third  Basin  Coal 
along  the  line  of  the  Jersey  Shore  and  Coudersport  turn- 
pike, Final  Report  (1858),  Yol.  II,  p.  526. 

“Mr.  Hearod’s  tavern  is  situated  in  the  Third  Basin,  and 
the  coal,  1 foot  thick,  was  once  opened  upon  his  land.  It 
outcrops  on  a well  marked  bench  upon  the  road,  1 mile 
north  of  his  house.  Here,  as  in  many  other  places,  the  dis- 
integration of  the  [Pottsville]  conglomerate  produces  a tine 
white  sand,  well  adapted  to  the  purposes  of  the  glassmaker. 
It  is  said  that  in  sinking  the  well  at  Mr.  Hearod’ s clearing, 
coal  of  good  quality,  and  3 feet  thick,  was  struck  at  a depth 
of  20  feet  below  the  surface.  This  would  show  its  place  to 
be  from  40  to  50  feet  above  the  conglomerate.” 


Chapter  Y. 

Little  Pine  Creek  Division  of  the  First  Coal  BasinF 

§ 125.  Little  Pine  creek  Coal  basin  lies  almost  entirely  in 
Pine  township,  Lycoming  county,  though  its  western  end 
crosses  the  west  boundary  line  of  Pine  township  and  enters 
McHenry  township.  The  basin  dies  on  the  head  waters  of 
Otter  run,  some  3 miles  west  of  the  east  line  of  McHenry 
township. 

The  basin,  like  the  other  detached  coal  basins  of  northern 
Pennsylvania  is  a canoe-shaped  synclinal,  broad-pointed. 
It  is  really  a continuation  of  the  McIntyre  Coal  Basin. 

The  western  point  of  the  McIntyre  Coal  basin  is  3 miles 
west  of  the  eastern  border  of  Jackson  township  ; and  the 
eastern  end  of  the  Little  Pine  creek  basin  is  on  the  west- 
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ern  border  of  J ackson  township.  While  therefore  the  basin 
continues,  geologically,  as  an  nnbi’oken  synclinal  yet  such 
2'>art  of  it  as  lies  in  Jackson  township  is  thrown  np  so  high 
by  a rolling  of  the  basin  floor  as  only  to  take' in  the  Po- 
cono  (X)  as  its  highest  rock  even  at  the  centre  of  the  syn- 
clinal axis.  The  rising  and  sinking  of  the  basin  floor  by 
which  the  coals  come  into  or  are  cut  out  of  the  basin  is  shown 
in  the  sketch.  Pig.  18,  drawn  along  the  length  of  the  basins, 
and  not  across  it.  (See  2)age  70  above.) 

In  the  determinations  of  the  anticlinal  an  synclinal  axes 
across  Lycoming  county  this  has  been  made  one  continuous 
synclinal  axis  ; and  that  determination  is  accei^ted  in  stating 
the  geology  as  above. 

§ 126.  Little  Pine  creek  basin  starts  in  on  the  eastern 
border  of  Pine  Creek  township). 

The  high  mountain  crest  of  XII,  north  of  Rock  run,  in 
the  northeast  corner  of  the  townsliij),  marks  the  northei 
edge  of  the  basin.  This  mountain  is  fully  2200'  above  the 
ocean  level. 

A mountain  of  XII,  not  so  high  above  the  ocean  however, 
on  the  south  side  of  Wolf  run,  marks  the  southern  limit  of 
the  basin. 

There  is  therefore  this  small  area  of  coal  lying  between 
Wolf  and  Rock  runs  and  east  of  Little  Pine  creek. 

But  the  great  body  of  the  coal  lies  west  and  north  of 
Little  Pine  creek. 

For  Little  Pine  creek  after  flowing  about  due  south  for  5 
miles  from  Texas  P.  0.  and  thus  cutting  across  the  coal 
basin,  changes  its  course  to  southwest  and  keeps  roughly 
2iarallel  for  a distance  with  its  general  direction  and  south 
of  it. 

The  central  line  of  the  synclinal  axis  crosses  Little  Pine 
creek  between  Wolf  run  and  Rock  run,  and  to  judge  from 
one  exjDosure,  almost  at  the  mouth  of  Rock  run. 

It  then  continues  on  its  course  to  the  west-southwest : is 
cut  into  by  Four  Mile  run,  Bonnell  run.  Pine  run  or  Eng- 
lish creek,  the  Buckeye  branch  and  Otter  run. 

The  coal  measures  have  been  ojoened  up  to  some  slight 
extent  on  most  of  these  cutting  streams. 
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The  basin  however  is  pointing  ont  to  the  westward  after 
it  crosses  into  McHenry  township  and  the  massive  rocks  of 
XII  make  tlie  crest  on  the  main  road  near  Brion's  and 
Barton’s  places  on  the  Pine  Creek  road:  and  the  high 
lands  on  the  divide  between  the  waters  of  Otter  creek  and 
Mill  creek  in  McHenry  townshi^i  are  the  pointing  out  places 
for  the  bottom  of  XII. 

The  distance  as  named  between  the  extreme  eastern  and 
western  limits  of  the  basin  is  at  least  11  miles  ; and  the 
width  from  the  north  to  the  south  outcrop  is  at  places  2 
miles  and  more. 

Of  course  the  producing  coal  measures  do  not  cover  all 
of  this  area : part  of  it  being  bare  rocks  of  XII : and  of  the 
area  covered  by  the  Lower  Productive  Coal  measures  there 
is  to  be  made  a large  deduction  for  loss  by  stream  valleys, 
for  the  coals  lie  near  the  hill  tops. 

§ 127.  The  coal  basin  on  Little  Pine  creek  is  almost  as 
much  of  a total  wilderness  now  as  it  was  at  the  time  of  the 
First  Geological  Survey  of  Pennsylvania.  The  part  of  the 
Final  Report  relating  to  the  Little  Pine  creek  region  is 
quoted  below : the  facts  recorded  then  are  still  useful  for  any 
conclusions  on  the  basin,  and  the  record  contains  the  im- 
portant fact  of  the  continuation  of  the  Mauch  Chunk  group, 
even  west  of  the  Little  Pine  creek  basin  as  a red  rock 
group,  holding  the  Mauch  Chunk  Iron  Ore.  The  measures 
of  XI  are  so  completely  covered  in  the  basin  itself  as  never 
to  come  to  daylight. 

§ 128.  The  Final  Report  of  1858  (Geology  of  Pennsyl- 
vania, Yol.  II,  page  517,  from  the  report  of  Mr.  J.  T.  Hodge), 
says  : 

“The  next  place  in  our  progress  west  where  this  basin'^ 
contains  coal  is  on  the  First  Fork  of  Pine  creek.  Heavy 
masses  of  conglomerate  strew  the  flats  along  the  First  Fork, 
about  3 miles  from  the  mouth  of  Bear  run  which  heads 
near  Larry’s  creek.  We  no  longer  find  the  [CatskillJ  rocks 
above  the  streams,  but  they  rise  to  their  level  near  the 
Block  House  Fork  and  a little  below  the  old  English  mills. 


* Speaking  ot  the  Barclay-Mcintyre  basin. 
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Tlie  liills  are  between  700  and  800  feet  high,  containing 
about  100  feet  of  the  Conglomerate,  snpjiorting  100  feet 
more  of  higher  strata.  On  a sti-eam  known  as  Three-mile 
or  Porcupine  rnn,  opiiosite  IVolf  rnn,  the  Conglomerate  and 
al)ove  it  the  brown  sandstone,  are  well  exiiosed.  Between 
them  no  bed  of  coal  was  discovered : but  a])ove  the  sand- 
stone a coal-seam  was  found  consisting  of  tw'o  bands,  each 
about  1 foot  thick,  separated  by  a layer  of  hard  shale.  The 
lower  ])and  in  this  seam  is  a beautiful  black  shining  coal. 
Below  it  lies  a bed  of  hard  blue  shale.  Much  search  was 
made  for  iron  ore  but  without  success.  Whether  other 
beds  of  coal  exist  in  this  neighborhood  is  uncertain,  but 
the  country  seems  well  deserving  of  further  investigation. 
ITie  Conglomerate  caps  the  hills  on  both  sides  of  the  Fork, 
a little  distance  north  and  south  from  where  the  coal  was 
found.  On  the  east  side  of  the  Fork,  and  on  the  Block 
House  branch,  the  indications  of  coal  are  less  jiromising 
than  on  the  west  side.  An  unsnccessful  search  was  made 
for  the  iron  ore  of  the  [Mauch  Chunk]  Red  Shale.  A fer- 
ruginous band  in  the  red  shale,  about  150  feet  beneath  the 
conglomerate,  implies  that  ore  might  be  found  here  if  an 
adequately  minute  exploration  were  made,  assisted  by 
proper  diggings.  Specimens,  seemingly  of  good  quality, 
were  found  sticking  in  the  roots  of  trees  between  Porcupine 
run  and  the  old  English  mills. 

“About  the  time  these  discoveries  on  the  First  fork  of 
Pine  creek  were  made,  a person  seeking  for  limestone  on  a 
Avild  tract  a few  miles  to  the  west,  stumbled  upon  a bed  of 
coal ; a continuation  perhaps  of  the  seam  above  described. 
In  tracing  the  basin  in  that  direction,  other  beds  were  dis- 
covered and  opened,  to  which  I shall  ]ioav  refer.  The  local- 
ities are  at  the  sources  of  Otter's,  Bay’s,  and  English’s 
runs,  Avhich  enqity  into  the  First  fork,  and  of  Trout  run, 
Avhich  empties  into  Big  Pine  creek  beloAv  the  second  fork. 
ITie  surface  is  gently  rolling,  but  very  elevated  ; the  ob- 
scurity of  the  exjiosures,  and  a considerable  amount  of  dip 
in  the  strata,  cause  the  tracing  of  the  coal  in  this  neighbor- 
hood to  be  rather  difficult,  as  a section  made  across  the 
basin  here  Avould  show. 
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“On  the  very  highest  lands  to  the  north  or  northwest  the 
[Pottsville]  Conglomerate  either  caps  the  summits  or  leaves 
very  little  room  for  the  “brown  rock’’  which  overlies  it. 

“A  dip  to  the  south  carries  down  these  rocks  and  soon 
brings  in  the  coal  at  a level  considerably  below  the  tox)S  of 
the  hills  ; but  the  ground  continuing  to  slojie  also  to  the 
south  and  east,  it  becomes  difficult  to  determine  how  far 
the  coal  extends  in  those  directions.  About  3 miles  north, 
on  the  road  towards  Babb’s,  the  hill  suddenly  falls  off 
about  200  feet,  exjiosing  the  lower  band  of  the  [iMauch 
Chunk],  and  the  upper  jiart  of  the  [Pocono]  rocks,  brought 
to  this  elevation  by  the  south  diji.  Still  further  north,  the 
level  of  the  country  is  much  lower.  Where  the  road  crosses 
Otter  run,  the  “brown  rock”  above  the  Conglomerate  just 
rises  to  the  surface,  forming  the  lower  part  of  the  bank. 
Above  this  is  the  lowest  coal-seam,  Avhich  is  2 feet  6 inches 
thick,  containing  a thin  band  of  fireclay,  and  underlaid  by 
another  bed  of  fireclay  two  feet  thick.  The  outcrop  of  an- 
other coal  seam  shows  itself  a little  higher  u]!  in  the  same 
digging.  The  fireclay  mentioned  is  of  good  quality,  suit- 
able for  the  manufacture  of  firebricks.  Another  coal  bed 
was  found,  25  feet  above  the  last,  in  a neighboring  bench 
in  the  hill.  It  was  opened  too  near  the  surface  to  ascertain 
its  quality.  Its  thickness  is  3 feet  8 inches,  including  2 
inches  of  slate.  Below  it  lies  a bed  of  fireclay,  similar  to 
that  of  the  middle  coal  seam.  The  extent  of  this  ujiper 
bed  cannot  be  great,  but  the  other  beds  probably  underlie 
50  or  more  acres  of  surface. 

“ Tracing  the  Conglomerate  towards  the  north,  it  ajixiears 
near  the  top  as  a coarse  pebbly  rock,  and  lower  down  as  a 
reddish  brown  sandstone.  The  thickness  of  the  whole 
stratum  is  about  150  feet.  On  the  north  slope  of  the  hill 
towards  the  old  English  settlement,  the  [Mauch  Chunk] 
shales  apxiear.  About  200  feet  lower  doAvn  the  soil  indi- 
cates the  lower  red  shale  bed,  and  here  jiossibly  the  iron 
ore  may  exist.  The  hills  northwest  of  the  coal-openings 
rise  more  suddenly,  and  contain  the  conglomerate.  How 
much  further  the  coal  measures  extend  towards  the  south 
and  east  can  only  be  ascertained  by  systematic  diggings 
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and  accurate  measurements  beyond  the  resources  of  the 
Survey.  At  some  places  in  those  directions  the  elevation 
seems  to  be  as  great  as  the  coal,  but  a change  of  dip  must 
occur  before  we  proceed  far  in  that  course.  The  brown 
• sandstone  is  exposed  below  the  coal  on  Otter  run. 

“Coal  may  hereafter  be  found  at  other  points  on  these 
high  lands  between  the  First  fork  and  Big  Pine  creek,  but 
it  cannot  occupy  much  extent  of  surface.  It  may  be  ivorth 
the  attention  of  the  owners  of  lands  Ijdng  on  the  head  of 
the  southwest  branch  of  Otter  run,  or  about  5 miles  from 
Callahan’s,  to  excavate  for  coal,  as  the  appearances  there 
are  indicative  of  the  coal  measures,  and  the  conglomerate 
does  not  reach  to  the  highest  summits  of  the  country.  Ex- 
aminations were  made  there,  both  for  the  coal  and  for  the 
iron  ore  of  the  [Mauch  Chunk]  series.  A pit  dug  in  the  red 
shale  about  12  feet  did  not,  however,  bring  either  substance 
to  light ; but  it  is  probable  that  if  the  ore  exists  at  all  in 
this  neighborhood  it  is  chiefly  in  the  lower  bed  of  red  shale, 
for  we  subsequently  found  it  there  on  the  west  side  of  Pine 
creek,  nearly  opposite  Callahan’s.  At  this  spot  it  was  not, 
however,  ivell  exposed,  being  only  6 inches  thick,  and  com- 
posed of  hollow  elliptical  nodules,  containing  sometimes 
an  undecomposed  Iflue  centre.” 

There  are  comparatively  few  complete  openings  on  the 
beds  in  the  Little  Pine  creek  basin ; though  there  has 
been  much  of  that  wasteful  and  unsatisfactory  o])ening 
up  of  outcrops  just  sufficient  to  disclose  the  presence  of 
a coal  bed,  yet  Avirhout  detail  enough  to  estimate  its  size 
and  character  or  make  a jierfect  identification  of  its  geo- 
logical horizon.  And  what  complete  Avork  there  is  in  the 
basin  has  been  chiefly  done  Avithin  the  past  and  present 
year,  (1878,  1879.) 

While  these  present  openings  enable  an  estimate  to  be 
made  of  the  size  of  the  beds  and  their  positions  in  the 
measures  Avith  reference  to  each  other  and  the  underlying 
conglomerate  of  XII,  there  is  a very  imperfect  ojiportunity 
to  ascertain  the  character  of  the  interval  rocks.  In  interval 
distances  the  Little  Pine  creek  l)asin  evidently  corresponds 
closely  enough  Avitli  its  eastern  continuation,  the  Ralston- 
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McIntyre  division  of  the  First  coal  basin  ; and  proliably 
the  conij)lete  vertical  section  as  obtained  at  the  iNIcIntyre 
mines  will  be  found  to  apply  to  this  Little  Pine  creek  re- 
gion. 

§ 129.  General  section. — By  compiling  different  imperfect 
sections  obtained  at  different  points  in  the  basin  the  fol- 
lowing generalized  section  is  obtained  t^'pical  of  the  Lower 
Productive  Coal  Measures  in  the  Little  Pine  creek  region, 
and  their  underlying  rocks  : 


Section  11,  Fig.  18.  Little  Pine  Creel'  Basin. 


Surface. 

Conglomerate  sandstone  massive, 
Coal  E (?)  smut, 


10’ 


Interval,  chiefly  massive  sandstone,  ( .j., 

frequently  conglomerate,  . . . . ) 

/ Coal, 2'  j 

Coal  D,  ) Parting, 3'  > 7 

C Coal,  2'  1 

Interval,  sandstone, 21' 

Coal,  C', 1’ 

Interval,  sandstone, 13' 

Coal,  C,  1'  to  3' 

Interval,  usually  shales, 18'  to  23' 

Coal,  B,  ‘^Big  bed,”  4'  6"  to  6' 

to  25' 

to  1' 


Interval,  chiefly  clay  slates, 15' 

Coal,  A,  small  bed, 6“ 

J Conglomeratic  sandstone,  . .10'  ( 

( Fine  grained  sandstone,  ...  60'  i 

X.  Pocono  sand  stone,  current  bedded,  fine  grained, 

micaceous ; thin  bedded,  greenish  and  gray,  . 

XI.  Interval  concealed,  (and  ? top  of  X),  . . . 

IX.  Catskiii  red  sandstone,  with  some  red  slates. 


130' 


300' 

120' 

40' 


Ip' 

The  detailed  description  to  follow  will  explain  the  incom- 
pleteness of  the  record,  and  the  difficulty  in  harmonizing 
the  disconnected  and  sometimes  apparently  conflicting  par- 
tial sections. 

§ 130.  East  of  Little  Pine  Greek. — At  the  eastern  end  of 
the  basin  the  coal  outcrops  have  been  opened  up  for  ex- 
amination and  a topographical  map  to  show  the  acreage  of 
coal  in  that  region,  has  been  made  for  the  owners,  Messrs. 
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K.eese,  of  Pliillipshnrg,  N.  J.  and  otliers,  Avho  furnish 
copies  of  their  topographical  map,  &c.  to  the  survey. 

Tlie  country  is  an  unbroken  forest,  and  rock  exposures 
are  rarely  found.  The  exact  nature  of  the  interval  rocks 
therefore  cannot  be  given. 

O 

§ 131.  The  following  very  imperfect  section  was  made  on 


warrant  IGOl : 

Slates, 9'  O'' 

Coal ; opened  on  crop  ; “ Five  foot  bed  ” — say, 3'  0" 

Interval,  apparently  sandstone, 26’  0" 

Coal;  smut  of  large  bed;  reported, 4' 6" 

Interval — down  to  top  of  XII  not  known, ? 


The  iq'^per  coal  of  this  section,  called  locally  the  6^  foot 
bed,  has  been  opened  enough  to  get  out  some  coal  for  anal- 
ysis. Mr.  Seaman  reports  that  where  he  opened  it  some 
few  hundred  yards  away  it  yielded  3 feet  of  clean  coal. 

An  analysis  was  made  by  Mr.  McCreath,  who  reports  it 
thus : 

‘ ‘ Coal  of  a deep  black  color  ; rather  friable  ; seamed  with 
mineral  charcoal  and  grayish  black  ashy  coal ; somewhat 
coated  with  iron  oxide  but  seems  in  the  main  free  from 


pyrites. 

Water  @ 225°, 3.830 

Volatile  matter, 22.985 

Fixed  carbon 64.063 

Suipliur, 577 

Ash, 8..545 


100^00 

Color  of  ash, reddish  gray. 

Coke,  percent,  (rather  inferior), 73.185 

Fuel  ratio, 1 : 2.79 


The  high  percentage  of  water  in  this  analysis  is  probably 
due  to  tlie  coal  being  washed  rudelv  and  sent  on  wet.  It 
came  from  near  the  outcrop.  * 

Tlie  lower  coal  bed  was  opened  up  enough  to  show  a good 
smut  and  solid  coal. 

These  are  probably  coal  beds  B and  C : they  may  he  A 
and  B,  but  it  is  not  likely. 

*T!ie  specimen  came  from  an  old  shaft,  exposed  for  years  to  freezing  and 
thawing.  Mr.  McCreath’s  experiments  at  Harrisburg  show  that  the  effect  of 
tliis  is  to  materially  injure  the  coking  qualities  of  coal. 
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These  are  the  only  coals  of  value  on  the  east  side  of  Lit- 
tle Pine  creek, 

§ 132.  If  the  coal  acreage  on  the  map  be  correctly  laid  in 
there  are  several  hundred  acres  of  coal  on  the  east  side  of 
Little  Pine  creek. 

The  Conglomerate  of  XII  makes  a very  distinct  north 
wall  to  the  coal  basin  at  this  point,  and  also  comes  out 
very  plainly  on  the  south  of  Wolf  run. 

The  basin  is  rising  very  rapidly  east  of  Little  Pine  creek 
to  its  eastern  canoe  shaped  point  and  the  coals  and  the 
underlying  conglomerate  are  shortly  carried  out  high  into 
the  air. 

§133.  West  of  Little  Pine  OreeJc. — In  the  centre  of  the 
Little  Pine  creek  coal  basin,  west  of ‘the  creek,  the  topo- 
graphical map  shows  that  there  are  at  the  deepest  part  of 
the  basin,  some  170  feet  of  Lower  Productive  Coal  Meas- 
ures overlying  the  conglomerate  of  XII. 

This  depth  of  measures  is  only  on  one  small  round  knob. 

§134.  Mahoning  Sandstone  and  Coal  Bed  E. — On  the 
hill  the  crest  is  made  up  of  massive  conglomerate- sandstone, 
10  feet  of  it  in  all  remaining.  It  represents  the  massive 
conglomerate  sandstone  overlying  coal  bed  E.  of  the  McIn- 
tyre mine  section.  This  sandstone  can  fairly  be  identified 
as  the  Mahoning  sandstone  of  the  Clearfield  and  Camluia 
county  sections. 

A coal  smut  is  reported  by  Mr.  Seaman  as  showing  just 
below  the  massive  conglomerate.  This  would  be  the  bed 
E of  the  McIntyre  section. 

It  is  of  importance  geologically  to  establish  the  regularity 
of  these  measures  and  their  correspondence  with  the  Mc- 
Itityre  section.  It  is  of  course  of  no  practical  importance, 
as  the  area  covered  by  the  coal  bed  E and  the  Mahoning 
sandstone  scarcely  amounts  to  one  or  two  acres  in  all. 

§135.  Internal  rods  under  coal  bed  E. — Below  bed  E 
•there  are  from  75  to  85  feet  of  rocks.  At  the  McIntyre 
mines  these  rocks  are  very  hard  massive  conglomerate 
rocks.  They  seem  to  be  of  the  same  character  in  the  Little 
Pine  creek  basin. 
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It  is  owing  to  the  protection  afforded  Ipy  tliis  hard  mass- 
ive rock  that  there  is  so  mnch  coal  area  remaining  in  the 
Little  Pine  creek  basin. 

The  rock  is  frequently  yellowisli  in  color,  is  fine  grained, 
and  the  conglomerate  pebbles  are  usually  small,  ol‘  white 
quartz.  It  does  not  make  specially  noticeable  cliffs,  and 
rarely  breaks  off  in  great  masses  ; generally  in  pieces  of 
moderate  size. 

§ 136.  Coal  hed  D. — -This  is  in  no  place  fully  opened  ux3. 
It  appears  to  be  always  a double  l)ed  ; but  with  a part- 
ing so  large  between  the  benches  of  coal  as  to  entirely  spoil 
the  working  value  of  the  coal  as  one  bed. 

If  the  identification  l^e  correct,  and  it  seems  to  be  so,  this 
is  the  bed  of  which  the  upper  bench  only  is  worked  by  Mr. 
Bannan. 

The  Bannan  mine. — The  uj^per  bench  of  the  coal  has 
been  worked  in  a small  way  at  the  Bannan  mine,  3 miles 
north  of  English  .Centre,  and  close  to  the  outcrop  of  the 
bed  oil  the  north  side  of  the  basin.  The  mine  is  run  in  to 
the  northwest  and  the  coal  is  rising  rapidly  to  the  north  or 
north-northwest.  It  shows  ; 

Clay  slate  roof. 

Coal,  variable, 1'  9"  to  2'  10  ' 

Sandstone  floor. 

The  opening  shows  a very  treacherous  clay  slate  roof, 
and  a most  uneasy  sandstone  floor.  The  coal  bed  at  this 
point  is  therefore  entirely  unreliable,  swelling  up  to  nearly 
3 feet  in  thickness  or  pinching  down  to  less  than  2 feet  in 
thickness  in  very  short  distances. 

'riie  mine  has  not  been  worked  to  any  extent ; only  in  a 
small  way  to  supply  some  slight  local  demand.  If  it  should 
be  driven  for  any  distance  on  its  present  course  it  would 
soon  come  out  to  dajdight  on  the  north  outcrop. 

'The  coal  itself  was  very  friable  and  columnar,  jet  black 
in  color,  and  comes  out  of  the  mine  much  crumbled,  making 
a large  proiiortioTi  of  fine  coal.  It  is  reported  that  the  coal 
is  preferred  by  blacksmiths  for  their  fires.  As  the  cover 
at  the  mine  is  small  the  coal  is  somewhat  rusted  and  soiled 
by  infiltration. 
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No  lower  bench  of  coal  was  seen  at  this  mine.  It  is  re- 
ported only  that  such  a bencli  exists, 

A specimen  of  the  coal  from  the  Bannan  mine  was  an- 
alyzed by  Mr.  McCreath,  who  reported  thus  : 


“Water  at  225°, 
Volatile  matter, 
Fixerl  carbon,  . 
Sulphur,  . . . . 
Ash, 


1.020 

21.8G5 

69.324 

.749 

7.042 


100.000 


Color  of  ash, cream. 

Coke,  per  cent., 77.115 

Fuel  ratio, 1 : 3.17 


“The  coal  is  considerably  coated  with  silt ; rather  tender ; 
and  has  a dull  black  lustre  on  fresh  fracture.” 

§ 137.  On  the  hill  slope  above  the  “Old  Bache  mine,”  and 
between  50  and  00  feet  by  barometer  above  the  Big  bed 
(B)  a coal  bed  has  been  opened  on  the  outcrop  and  worked 
slightly. 

It  has  fully  60  feet  of  covering  rocks  where  opened,  and 
is  reported  to  have  shown  some  24  inches  of  coal  at  the 
working  face  when  abandoned.  The  miner  also  reports 
that  underneath  the  upper  bench  coal  there  came  in  another 
coal,  thus : 


Coal,  upper  bench,  up  to 2' 

Fireclay  parting,  . . 3' 

Coal,  running  up  nearly  to 2' 


Only  the  upper  bench  was  opened  up  and  worked  ; and 
that  the  blacksmiths  all  preferred  it  to  the  coal  from  the 
Big  bed.  This  drift  is  now  entirely  closed. 

Judging  from  the  pieces  of  coal  now  lying  around  the 
mouth  of  the  abandoned  drift  the  coal  seems  to  resemble 
strongly  in  appearance  and  structure  the  coal  from  the 
Bannan  mine ; but  being  under  better  cover  was  not  rust- 
stained  nor  covered  with  infiltrated  stuff. 

This  opening  therefore  is  in  all  probability  on  coal  bed 
I)  of  the  section. 

§ 138.  Otter  run  coals.  Sec.  12,  Fig.  10. — At  the  old  open- 
ings on  the  west  side  of  Otter  run,  this  imperfect  section 
now  shows : 
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...  10 

...  2' 

...  70' 

...  3' 

23'  to  40' 

...  3' 

Total, 128' 

Nothing  to  be  seen  below. 

The  upper  coal  of  the  above  section  was  opened  in  a shal- 
low shaft.  It  was  small,  scarcely  running  up  to  2 feet  in 
thickness.  This  was  proltably  the  upper  l)ench  of  Coal  D. 

In  the  description  of  the  Otter  run  measures  in  the  Final 
Report  of  1858,  one  of  the  loiver  coal  beds  is  given  as  3 feet 
8 indies  of  coal. 

Without  attemiiting  to  make  any  certain  identification  in 
the  absence  of  new  oiienings  on  the  coal  it  seems  likely 
that  this  section  on  Otter  run  represents  coal  beds  A,  B 
and  D. 

§ 139.  Coal  D?  on  Four  Mile  run. — There  is  an  old  coal 
opening  at  the  head  of  Four  Mile  run,  about  one  or  one  and  a 
half  miles  west  of  Little  Pine  creek.  Its  level  is  about  1800 
feet  above  the  sea : and  while  its  geological  horizon  is  not 
precisely  determined  yet  it  most  probably  is  an  opening  on 
this  same  coal  Bed  I),  or  the  double  bed. 

The  coal,  where  opened,  has  fully  45  feet  of  cover,  seem- 
ingly at  this  place  made  np  of  thin  sandstones  and  some 
little  shale : the  sandstone  is  filled  with  impressions  oi fos- 
sil plants.  The  coal  is  opened  on  a narrow  hill  top  and 
covers  only  a limited  area  at  this  point. 

The  same  bed  (?)  has  been  opened  on  the  next  warrant, 
and  30  feet  lower  in  level ; and  another  trial  pit  some  400 
yards  east  of  the  old  opening,  and  on  the  same  level,  found 
the  coal  in  tlie  same  condition  as  at  the  original  trial  drift. 

The  massive  Conglomerate  of  XII  is  seen  in  place  on  the 
hill  side  some  110  feet  below  the  coal,  and  from  that  on  nji 
the  hill  for  some  little  distance  ; but  there  are  softer  rocks 
between  the  top  of  XII  and  this  coal  bed,  and  correspond- 
ing therefore  both  in  interval,  distance  and  nature  of  inter- 


Hilltop, 

Interval,  rocks  not  seen,  

Coal,  (D  ?) up  to  ...  . 

Interval  rocks, 

Coal, reported,  not  seen. 

Interval, . . . 

Coal, reported,  not  seen. 
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val  rocks  to  the  nieasnres  between  the  top  of  XII  and  coal 
bed  D. 

On  measuring  tlie  coal  bed  at  its  somewhat  imperfect  ex- 
jiosure  at  the  head  of  Four  Mile  run,  it  showed  on  the  face  : 

Sandstone,  thin  bedded,  1 0''-f 

Dark  carbonated  clay  slates, 3 0 

Bony  Coal  and  mixed  stuff, 0 G 

Coal,  in  one  bench, 2 0 

Floor  not  seen. 

This  was  seen  near  the  crop,  as  the  main  ojiening  had 
fallen  shut  and  could  not  be  entered. 

The  coal  itself  looks  hard  and  good ; shoAvs  very  little 
iron  pyi’ites,  but  carries  through  it  many  small  lenticular 
masses  of  bone  coal  or  slate  which  would  x>Tobably  make  it 
run  high  in  percentage  of  ash. 

The  coal  is  bright  and  resembles  more  the  coal  from  Bed 
D than  that  coming  from  the  Big  Bed. 

§ 140.  Measures  heloio  D. — As  usual  in  this  Basin  these 
interval  rocks  have  been  only  partially  seen.  But  there 
seems  to  be  some  20  feet  of  sandstone,  thin  bedded  and  Avdth 
no  specifically  noteworthy  characteristics. 

Coal  Bed  C . — At  the  ne^v  Bache  mine  (which  is  on  Bed 
B)  some  trial  openings  have  been  made  on  the  hill  side 
aboAm,  and  coal  bed  C'  Avas  opened  33  feet  above  B. 

The  trial  opening  shoAved  at  the  face  : 


Roof  slate. 

Coal, 10" 

Sandy  fireclay, 2 6 


The  measures  Avere  entirely  regular  and  as  the  coal  Avas 
AA^ell  cut  into  there  is  no  special  probability  of  an  increase 
in  thickness.  There  is  plenty  of  cover,  fully  7o  feet,  and 
the  hill  top  is  croAvned  Avith  the  massive  conglomeratic  sand- 
stone Avhich  overlies  Coal  Bed  D. 

This  is  the  only  place  in  the  basin  AA^here  this  small  coal 
bed  C',  has  been  opened  up,  so  far  as  the  examination  dis- 
closed. 

The  coal  looked  Avell  enough,  but  the  bed  is  too  small  to 
be  of  any  practical  consequence. 
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§ 141.  Ileasures  under  C . — The  measures  underlying  bed 
C'  are  sandstones,  thin  bedded,  and  13  feet  iii  thickness. 
There  is  nothing  about  them  to  make  them  serve  as  a guide 
in  working  out  iiorizons  in  the  basin. 

Coal  hed  C. — This  coal  has  only  been  opened  on  the  out- 
crop for  measurement. 

On  the  east  of  Little  Pine  creek  it  appears  to  be  a bed  of 
considerable,  though  rapidly  varying  thickness,  and  of 
good  character,  as  shown  l)y  the  analysis. 

On  the  west  of  Little  Pine  creek  the  smut  of  the  coal  has 
been  found  on  the  outcrop,  but  there  is  no  evidence  that  it 
pc^ssesses  any  sufficient  size  to  be  of  practical  value. 

The  evidence  points  to  its  being  of  irregular  size  and 
character,  and  in  its  present  undeveloped  condition  its  pres- 
ence adds  nothing  to  the  value  of  the  basin. 

§ 142.  Measures  under  C. — The  measures  under  C are 
sandy  slates  23  feet  thick.  They  are  not  persistent,  fre- 
quently running  into  thin  slaty  sandstones,  and  offer  no 
guide  in  judging  of  geological  horizons  in  the  basin. 

§143.  Coal  l)ed  B. — Tlie  “Big  coal  bed”  of  the  Little 
Pine  creek  basin,  is  the  most  important  and  valuable  fea- 
ture of  it. 

It  is  the  only  persistent  coal  bed  of  workable  size  ; and 
it  lies  somewhat  down  in  the  hills,  under  abundant  cover, 
and  spreads  over  a very  extended  area. 

The  l)ed  had  been  opened  in  several  places  and  has  been 
mined  for  many  years  in  a small  Avay  to  supply  the  limited 
local  demand. 

§ 144.  Old  Baclte  Mine,  decflon  13^  Fig.  20. — The  coal 
has  been  opened  by  IMr.  J.  W.  Baclie,  of  AVellsboro’,  and 
worked  by  him  in  a small  way  for  local  use.  The  mine  is 
3-|-  miles  north  of  English  Centre  on  Little  Pine  creek,  and  is 
about  ICOO  feet  above  sea  and  about  CIO  feet  by  barometer 
above  the  level  of  Little  Pine  creek  at  English  Centre.  It 
is  opened  on  the  bank  of  a small  run,  and  is  driven  in  to 
the  westwai-d. 

The  coal  was  measured  in  the  mine  and  shows  : 
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'Roof slate,  / imperfectly  , 

Coal,  < seen,  ami  > reported, 1 10" 

Black  slate,  ( not  worked,  ) 

Black  slate, 4''  to  0'  5" 

Coal, 10"  to  0' 11" 

Bxg  Bed  • 4 ' to  O'  G" 

B.  Coal, 1'  10" 

Black  slate, 4"  to  0'  5" 

Coal, 1'  0" 


Total, G'  11" 

Fireclay  floor. 


A specimen  of  the  coal,  representing  all  the  three  lower 
benches  (now  worked)  was  forwarded  to  the  Laboratory  of 
the  Survey  and  yielded  on  analysis  (A.  S.  McCreath): 


Water  at  225°, 450 

Volatile  matter, 20.040 

Fixed  carbon, 64.159 

Sulphur, 6.56 

Ash, 14.695 


100.000 

Color  of  ash, Orey. 

Coke,  per  cent., 79.51 

Fuel  ratio, 1 : 3.20 


“Bright  resinous  luster;  generally  firm;  seems  in  the 
main  free  from  pyrites ; carries  numerous  thin  bands  or 
lenticular  masses  of  slaty  coal.” 

It  is  reported  by  Mr.  Baclie  that  there  is  a coal  bed  14 
feet  below  his  Big  bed  at  this  mine. 

§145.  Weio  Mine  on  the  Big  Bed.  Section  U,  Fig.  21.— 
Mr.  Bache  has  again  opened  the  Big  bed  of  coal  about  1 
mile  to  the  south  of  the  old  Bache  mine. 

The  liill  rises  high  above  this  mine  and  the  cover  is  abund- 
ant. The  mine  runs  in  southwest ; the  coal  dips  to  the 
southwest  on  the  crop,  and  in  the  working  face  seems  to 
dip  to  the  south. 

Massive  sandstone  appears  to  come  up  solid  to  Avithin  15 
or  16  feet  below  this  coal.  It  is  not  reported  that  any  coal 
has  been  found  below  it,  and  the  sandstone  is  seemingly 
solid  up  to  Avhere  at  the  old  mine  one  mile  away,  a lower 
coal  was  reported  as  found 

The  mine  when  examined  had  been  driven  in  only  25  or 
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BO  feet,  and  the  coal  was  still  much  decomposed : no  coal 
liard  enough  to  test  by  analysis  having  yet  been  reached. 
On  testing  outside  pieces  of  coal  on  a lire  the  coal  burned 
well,  and  possessed  a decided  coking  character. 

The  coal  as  measured  in  the  workinc;  face  sliows ; 

O 

( Surface  soil.  .. 

Dark  soft  clay  slate,  turning  into  a sandy  slate,  2'  0"-| 


Bone  coal  and  mixed  stulf, 0 3 

Coal, 1'  0"  to  1 3 

Black  slate  and  bone  coal, 0 0-1 

Bij^Bed,  10"  to  1 0 

Slate,  02-1 

Coal, 2 0 


Bone  coal,  with  slate  and  clay,  . \ 0 6 

Coal,  reported,  not  seen > 0 8 

Fireclay  iloor.  ' 

Tlie  bottom  layers  of  bone  coal  and  coal,  not  taken  np, 
could  not  be  seen.  They  are  given  as  reported  liy  the  miner. 

The  shite  partings  seemed  to  have  a tendency  to  increase 
in  size  above  the  dimensions  given,  ratlier  than  to  decrease ; 
but  there  is  clearly  a mass  of  four  feet  of  coal,  or  a little 
more  ; and  the  deposit  is  a very  valuable  one. 

§ 14G.  It  Avill  lie  noted  from  the  vertical  sections  that  there 
are  some  considerable  differences  in  the  coal  bed  at  these 
two  openings,  altliongli  tlie  mines  are  only  one  mile  apart 
and  directly  along  a continnons  well  marked  bench  which 
makes  tlie  crop  of  tlie  bed.  In  fact  where  the  bed  is  so 
large  the  bench  mark  of  it  is  very  iffainly  delined,  rnnning 
around  the  hill  sides  conspicnonsly. 

§147.  EngJisli  Aline  on  ilie  Big  Bed.  Section  15,  Fig. 
£2. — It  is  on  English  run,  2^  miles  to  3 miles  north  of  Eng- 
lish Centre,  and  scarcely  1 mile  from  llm  New  mine  on  the 
Big  lied  jnst  described. 

It  is  about  620  feet  above  the  level  of  Little  Pine  creek  at 
English  Centre,  and  1600  feet  above  the  ocean  level. 

The  mine  runs  in  to  the  south  and  drains  freely,  the  meas- 
ures rising  in  that  direction.  It  is  therefore  south  of  the 
centre  of  the  synclinal  axis,  and  on  the  south  side  of  the 
bnsin. 

There  is  ])lenty  of  cover  over  the  coal  at  this  place,  (nearly 
100  feet)  and  the  liench  on  Avhich  the  mine  is  opened  is  as 
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clearly  defined  at  tlie  other  openings  on  this  bed.  Clay 
slates  overlie  the  coal  bed,  and  come  in  also  under  the  tloor 
of  it. 

The  mine  was  not  working  when  the  region  was  exam- 
ined and  (the  drain  having  choked)  Avas  partially  tilled  with 
water.  The  mine  was  driven  in  some  800  or  900  feet  in  all 
under  the  hill.  It  is  opened  on  what  Avere  knoAvn  as  the 
“ Ilerdic  lands,”  noAv  the  AVeiglitman  property. 

The  coal  in  the  English  mine  measures  thus  : 


Biq  Bed, 
i?. 


^ Roof  slate. 
Coal,  . . 
Bone  coal, 
■j  Coal,  . . 

Slate,  . . 
t Coal,  . . 


r 1" 

0 7 

1 1 
0 2 
1 4 


Total, 


4'  3" 


Sxiecimens  of  all  three  benches  of  the  coal  bed  Avere  anal- 
ysed by  Mr.  McCreath,  AAdio  rexiorted  as  follows  : 

“The  coals  are  of  dull  black  luster  ; linn  and  conix^act ; 
with  numerous  bands  of  slaty  coal  and  xiRi'tings  of  chur- 
coal.  Seems  in  the  main  free  from  iron  xiyi'ites.” 


Upper  bench. 

^fiddle. 

Lower 

AA'ater  at  225°,  . . . 

7G0 

.900 

.860 

Volatile  matter,  . . 

19.700 

20.250 

19.820 

Fixed  carbon,  ... 

G 390 

08.962 

65.328 

Sulphur 

.593 

.817 

Ash, 

9.295 

13.175 

100.000 

100.000 

100.000 

Color  of  ash,  .... 

grey. 

grey. 

grey. 

Coke,  per  cent.,  . . . 

78.850 

79.320 

Fuel  ratio, 

1 : 3.47 

1 : 3.40 

1 : 3.29’ 

A specimen  of  coal  I'epresenting  the  average  of  all  tlie 
benches  at  the  Englisli  mine  aa^s  forAvarded  to  tlie  Labor- 
atory of  the  Survey  and  analysed  by  A.  S.  McCreatli  avIio 
rexiorted  as  folloAvs : 

“The  coal  has  a dull  black  luster ; is  firm  and  comxiact ; 
has  numerous  bands  of  slaty  coal ; seams  in  the  main  free 
from  iron  pyrites.” 
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Water  at  225°, 500 

Volatile  matter, 19.945 

Fixed  carbon, C7.G97 

Snlpihur, 533 

Ash, 11.325 


lOO.COO 

Color  of  ash, cream. 

Coke,  per  cent 79.555 

Fuel  ratio 1 : 3.34 


§ 148.  Otter  run  coal. — In  the  Final  Report  of  1858  already 
quoted,  mention  is  made  of  an  old  opening  on  Otter  run, 
showing  2 feet  G inches  of  coal  with  a fireclay  parting,  and 
a fireclay  floor,  and  an  upper  bench  of  coal  showing  in  the 
same  digging.  These  benches  represent  probably  bed  B. 

When  the  Otter  rnn  region  was  examined  for  this  Report 
(in  1878)  the  old  Otter  rnn  openings  were  found,  on  the  Avest 
side  of  the  rnn,  but  entirely  fallen  shut.  No  measurements 
could  be  made  either  of  the  thickness  of  the  coal  beds,  or 
of  the  character  in  detail  of  tlie  jiarting  rocks  between  the 
coals.  These  openings  are  someAvhat  higher  in  level  above 
the  sea  than  the  English  and  Bache  mines  near  the  centre 
of  the  basin  ; and  as  the  basin  is  rising  to  the  Avestward  this 
greater  elevation  Avas  to  be  exjiected. 

§ 149.  A trial  opening  made  recently  at  the  head  of  Four 
Mile  run,  west  of  Little  Pine  creek,  and  near  the  centre  of 
the  synclinal,  found  the  bed  parted  thus  : — 

Coal, 1'  G" 

Slate,  02 

Coal, 10 

The  drift  wns  not  in  yet  to  solid  coal  but  the  coal  bed  gave 
evidences  of  being  Amluable. 

A small  black  slate  sIioav  has  been  cut  on  the  hill  side 
some  30  feet  aboA’'e  this  coal. 

§150.  The  Measures  under  B are  not  clearly  exposed  in 
detail  at  any  single  place  in  the  region.  They  seem  to  be 
clay  slates,  or  clays:  thickness  from  15  to  30  feet:  resting 
directly  on  XTI. 

In  this  mass  of  slate  and  clays  it  is  reported  that  a coal 
bed  Avas  found  at  the  Bache  mine,  14  feet  beloAv  the  Big 
bed  ; and  this  was  considered  enough  to  identify  the  Big 


CC.I05. 


See.ll  Kg.  18. 


XittlePine  Creeh  Stection.Xycomin^  County. 


XI. 


izo 


X? 


Con^lom  erute. 

yandsfone  Zc^er^j 
Tnostijr  massive; 
some . conglomerate. 

7' Coal  bedB,  "Double  ied’J 

1 Coal  bed  cf. 
i-s'.  £ED  C. 

d,Vz-6' . SEoDSBi^Ziedlt 

s'- 1'.  BSD  A. 

70  PeTitty  sandstone.. 

Pottsville  CbnyZomer 

edPine  sandstone. 


Otter  run . 
Sec.l2.Kg.l9. 

mi 


3i 

d? 


16 

76 

25 

46 

Sec.  13.  Fig.20 


Coal 


BED 


tMauch  (diunlii 
red  shale.  ) ' 


li 

\ i% 

See.  14.  Kg.  21. 


CdAL  BED 


Pocono  ) y 
/SandstoneA^  “ 


Sec.  15.  Kg.  22. 


Coal  bed 


CatsbiTl.  iX. 
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bed  here  witli  the  Bloss  coal  (Bed  B)  of  the  Blossbiirg 
basin,  and  this  underlying  coal  witli  the  Bear  creek  bed. 

In  no  otlier  part  of  the  basin,  except  at  tlie  Baclie  mine, 
is  there  any  coal  bed  reported  nnder  the  Big  coal  bed. 

It  will  be  show'll  in  describing  tlie  beds  of  the  McIntyre 
region,  that  the  measures  jnst  above  the  top  of  the  Con- 
glomerate (XII)  have  a coal  bed,  called  Bed  A,  made  up  of 
numerous  small  benches  of  coal  seiiarated  by  large  fireclay 
partings  ; and  that  Bed  B comes  in  only  about  10  feet  above 
it ; always  as  a double  bed,  and  sometimes  in  three  or  more 
benches. 

Tlie  conclusion  may  be  fairly  drawn  that  tlie  Big  bed  of 
the  Little  Bine  creek  basin  is  lied  B of  the  McIntyre  basin  ; 
and  that  the  coal  A of  tlie  Mclntjae  basin,  which  is  there 
only  a few  inches  thick  in  places,  is  in  the  Little  Pine 
creek  basin  even  smaller  and  more  variable  than  at  McIn- 
tyre ; at  times  indeed  it  may  be  entirely  lacking  ; for  exam- 
ple, at  the  new  opening  on  the  Big  coal  bed,  the  massive 
sandstone  is  seen  only  15  feet  below  its  floor. 

There  is  no  reason  to  believe  that  any  coal  of  practical 
value  exists  along  Little  Pine  creek  below  the  Big  coal 
bed,  so  far  as  all  present  developments  show. 

§ 151.  Aren  of  the  Basin. — Prom  the  extreme  Avestern  end 
of  the  McIntyre  coal  basin  to  the  eastern  end  of  tlie  Little 
Pine  creek  liasin  is  about  6 miles,  only  two  thirds  of  the 
widtli  of  Jackson  tovvnsliij). 

§152.  Poitsville  Conglomerate,  No.  XII,  and  underhjing 
measures  cf  XI and,  X on  Little  Bine  creelc. — These  are  ex- 
posed in  some  jAlaces  in  the  Little  Pine  creek  coal  basin, 
but  at  no  place  in  full  detail. 

§153.  Section  on  Little  Bine  Creel' — On  the  Avest  side 
just  above  tlie  montli  of  Four  Mile  run  the  hill  side  gives 
the  following.  Pig.  23 ; 

o O 


Coal  measures, 18.5'  0 ' 

Pel;blo  rock,  XTI,  massive,  making  a cliff  along  the  hill 
side,  the  pebbles  of  vliito  quartz,  the  conglomerate  being 
as  layers  ill  fine  grained  sandstone, 700 


XII,  XT,  X,  IX  LITTLII  PINE  CPEEK  BASIN.  GCr.  107 


Sandstone  fine  grained,  massive,  l)ut  without  any  pebbly 

layers, 60  0 

Surface  covered  deep  with  fallen  pieces  of  Nil, 120  0 

Sandstone,  current  bedded,  gray,  thin  bedded,  micaceous; 

upper  part  however  chielly  concealed, 300  0 

Level  of  Little  Pine  creek. 


Total, 


roo  0 


§ 154.  Section  on  English  Run. — N'ortli  of  English  Centre, 
the  measures  underlying  the  coal  measures  are  partially 
exjiosed,  thus : 

Coal  measures, > 

Pebble  rock,  massive > at  least 100'  0" 

Sandstone,  very  massive  fine  grained,  ) 

Concealed  by  debris, 100  0 

Sandstone,  thin  bedded,  current  bedded,  gray,  micaceous, 

not  well  exposed  for  detail, 390  0 

Red  sandstone  and  slates, 40  0 


Total, 


540  0 


These  exposures  are  sufficient  to  show  tliat  the  massive 
sandstones  of  XII,  the  lower  layer  (GO  feet  thick)  of  line- 
grained sandstone  witlioiit  conglomerate  layers,  tiie  upper 
layer  70  feet  thick  and  one  half  made  up  of  pebble  rock, 
are  in  all  over  130  feet  thick. 

§155.  Mauch  Gliunli. — Xothing  shows  on  tiie  hill  sides 
just  below  the  bottom  rock  of  XII ; for  the  debris  deeply 
covers  everything.  This  concealed  interval  contains  what 
there  is  of  XI.  The  Report  of  1858,  already  quoted,  shows 
the  red  shale  to  exist  west  of  the  Little  Pine  creek  basin. 

At  McIntyre,  XII  and  XI  together  are  only  150  feet 
thick.  It  looks  as  though  in  the  Little  Pine  creek  region 
the  sandstone  of  XII  had  increased  in  size  at  the  expense  of 
the  soft  rocks  of  XI.  It  has  not  cut  them  all  out,  for  the 
Report  of  1858  mentions  a trial  pit  for  the  ore  near  the  Avest 
end  of  the  basin  as  13  feet  deej)  in  red  shales.  But  XI  has 
evidently  suffered  in  order  to  increase  the  thickness  of  XII. 

§ 15G.  Pocono. — The  thin  bedded,  micaceous,  greenish  and 
grayish  colored,  current  bedded  sandstones  of  the  hill  sides 
along  Little  Pine  creek,  resemlile  lithologically  the  sand- 
stones occupying  the  same  geological  horizon  along  Lycom- 
ing creek  in  the  McIntyre  coal  basin.  From  300  to  350  feet 


108  GG.  HEPOKT  OF  PROOfRESS.  FRANKLIN  PLATT. 

of  tliese  gray  sandstones  show,  and  at  their  base  40  feet  of 
red  sandstones  and  shales.  This  brings  the  section  to  the 
level  of  Little  Pine  creek. 

It  is  jiossible  that  the  junction  of  the  gray  sandstones 
with  the  red  sandstones  and  shales  may  mark  the  division 
line  between  Pocono  ( X ) and  Catskill  ( IX ) ; but  it  seems 
more  likely  that  the  red  sandstones  at  the  creek  level  are 
colored  layers  in  X,  and  that  the  true  junction  is  deeper 
down ; for  at  McIntyre  there  are  not  less  than  6.50  feet  of 
Pocono  rocks.  It  is  true  that  the  thickness  of  X may  have 
diminished  by  one  half  in  the  distance  between  Lycoming 
creek  and  Little  Pine  creek ; yet  it  must  be  remembered 
that  the  Pocono  is  by  no  means  always  gray,  nor  the  Cats- 
kill red. 

Taken  as  an  average,  the  Pocono  is  made  of  micaceous 
grayish  rocks  with  some  few  occasional  red  layers  ; and 
the  Catskill  is  made  of  red  sandstones  and  slates  with  some 
greenish  gray  sandstone  layers. 

But  the  thin  red  layers  in  X frequently  increase  and  show 
almost  everything  red  colored  for  100  feet  or  more  ; and 
the  gray  rocks  frequently  come  into  the  section  of  IX  in 
heavj^  masses. 


§ 157.  Character  of  the  coals  of  the  Little  Pine  creelc  hasin. 

In  considering  this  it  will  be  found  convenient  to  have 
the  analyses  grouped  together  for  comparison,  thus : 


Bed. 

W ater. 

Vol.Mat. 

Fixed  C. 

Sulphur. 

Ash. 

Coke. 

D, 

1.020 

21.865 

69.324 

.749 

7.042 

77.115 

c, 

*3.830 

22.985 

64.063 

.577 

8.545 

73.185 

.450 

20.040 

64.159 

.656 

14.695 

79.510 

.500 

19.945 

67.697 

.533 

11.325 

79.555 

Tapper  bench,  .... 

.760 

19.700 

68.390 

.675 

10.475 

79.540 

B 

Middle  bench,  .... 

.000 

20.250 

68.962 

.593 

9.295 

78.850 

Lower  bench,  .... 

.860 

19.820 

65.328 

.817 

13.175 

79.320 

Average, 

.694 

19.951 

66.907 

.655 

11.793 

79.355 

* The  specimen  analysed  was  very  wet. 
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Little  Fine  creek  coal  is  therefore  a steam  coal,  as  may 
be  seen  by  the  following  table  of  some  of  the  principal 
steam  coals  of  the  United  States : 


Water. 

Vol.Mat. 

Fixed  C. 

Sulphur. 

Ash. 

Coke. 

Cumberland,* 

1.562 

14.197 

73.951 

t 

10.407 

84.760 

Clearfield,!  

0.806 

21.707 

73.259 

.573 

3.655 

76.000 

Blossburg,! 

1.465 

19.741 

68.974 

.686 

9.134 

78..500 

Snow  Shoe,! 

1.030 

23.810 

68.985 

.767 

5.408 

75.340 

Reynoldsville,! 

1.050 

32.13 

61.265 

.855 

4.700 

66.820 

^ Average,  from  the  report  of  Walter  K.  Johnson, 
f Average,  by  Andrew  S.  McCreath. 

I Not  given. 


§ lo8.  General  conclusions. — In  view  of  all  the  detailed 
facts  as  already  given  the  general  conclusions  concerning 
the  Little  Pine  Creek  Basin  may  be  briefly  stated  thus : 

The  basin  is  large  and  valuable.  The  shape  is  that  of  a 
broad  pointed  canoe ; the  eastern  end  being  near  the  east 
line  of  Pine  township  and  the  western  in  McHenry  town- 
ship, west  of  Pine  township,  on  the  head  waters  of  Otter 
run. 

In  shape  across  from  north  to  south  the  basin  is  peculiar, 
as  shown  in  Fig.  24,  page  112,  the  great  body  of  all  the  coal 
lying  between  the  high  north  outcrop  and  the  centre  of  the 
synclinal ; for  the  coal  basin  rises  for  a short  distance  only 
to  the  south  before  the  falling  off  of  the  ground,  and  the 
increasing  north  dip  cuts  out  the  coal  measures  from  the 
hill.  Thus  from  the  centre  of  the  basin  almost  the  whole  of 
the  coal  would  be  worked  out  on  a rise  to  the  north. 

§ 159.  That  part  of  the  basin  lying  east  of  Little  Pine 
creek,  between  Wolf  run  and  Rock  run  has  been  but  little 
explored.  The  basin  is  rapidly  pointing  out  to  the  east- 
ward and  the  rocks  are  therefore  brought  up  very  high  into 
the  air.  The  lower  coal  bed  however,  the  Big  Bed,  should 
cover  some  considerable  area  of  this  high  land  between  the 
streams  before  pointing  out  towards  the  east. 

The  high  mountain  of  XII  north  of  Rock  run  shows 
clearly  the  basin  limit  on  the  north  side  ; this  crest  is  some 
distance  north  of  Rock  run,  and  would  leave  room  for  some 
coal  measures. 
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On  the  south  of  Wolf  run  tlie  liigli  crest  of  the  mountain 
shows  the  conglomerate  rim  of  the  basin  on  that  side. 

§ 160.  West  of  Little  Pine  creek  the  basin  widens,  and 
the  chief  value  of  the  basin  lies  in  the  warrants  in  this  part 
of  it.  Tlie  streams  have  cut  out  Avide  valleys,  and  removed 
large  areas  of  coal,  but  a notable  acreage  of  valuable  coal 
lands  remains. 

A mountain  of  XII,  covered  deep  with  masses  and  bowl- 
ders of  conglomerate,  marks  the  north  limit  of  the  basin. 
The  south  limit  is  much  less  clearly  defined,  topographic- 
ally, owing  to  the  shape  of  the  basin  already  described. 

The  coal  measures  continue  through  to  and  cross  Otter 
run  ; and  the  western  nose  of  the  basin  is  at  the  main  road, 
3 miles  west  of  the  Avest  line  of  Pine  toAvnship,  and  on  the 
head  Avaters  of  Otter  run.  The  extreme  Avestern  high,  nar- 
roAV  end  points  out  soon  after  crossing  tlie  main  road. 

§ 161.  The  topographical  map,  Avitli  geological  cross  sec- 
tions, accompanying  this  Report  Avas  made  by  E.  H.  Bur- 
lingame, of  Williamsport,  for  some  of  the  OAvners  of  the 
Little  Pine  creek  coal  basin.  The  work  is  closely  done, 
the  outcrop  lines  of  the  coals  laid  on,  the  shape  of  the  hills 
shoAvn  by  contours,  and  all  needed  information  condensed 
on  the  one  sheet.  The  map  is  given  as  illustrating  the  shape 
of  the  coal  basin,  &c.,  Avithout  endorsing  the  coal  outcrop 
lines  as  absolutely  correct.  So  far  as  the  Avork  Avas  exam- 
ined it  seemed  to  be  careful  and  as  accurate  as  the  heavily 
Avooded  country  permitted. 

The  amount  of  available  coal  is  easily  calculated  on  a 
basis  of  1600  tons  to  each  foot  of  coal  in  the  bed,  or  5000 
tons  to  a 3^  foot  bed,  per  acre,  the  Avaste  being  small.  As 
it  is  likely  to  be  many  years  before  coal  beds  of  2 feet  6 
inches  are  Avorked  to  profit  in  these  detached  coal  basins, 
areas  of  beds  below  this  limit  should  be  excluded  from  the 
calculation. 

§ 162.  Avenues  to  Market.— \\.  is  plain,  froin  the  detailed 
report  already  given,  that  the  Little  Pine  creek  coal  basin 
possesses  one  large  and  valuable  coal  bed,  of  excellent 
character  as  a steam  coal,  and  that  this  coal  bed  covers  an 
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extensive  area  in  a shape  favorably  situated  for  its  being 
mined  cheaply.  The  question  remains,  A\  hat  are  its  nat- 
ural markets,  and  how  can  those  markets  be  reached  ? 

§ 163.  The  Pine  Greek  railroad  is  intended  to  run  from 
Jersey  Shore  on  the  Susquehanna  river,  up  Pine  creek,  to 
cross  the  divide  in  Potter  county,  and  then,  on  the  waters 
of  the  Allegheny  river,  at  Port  Allegheny,  join  with  the 
Buffalo,  New  York  and  Philadelphia  railroad. 

A branch  railroavd  d?wn  Little  Pine  creek  would  therefore 
place  this  coal  in  communication  with  the  gi’eat  market  for 
such  coal  at  Buffalo  ; or  it  would  give  it  an  opimrtunity  to 
compete  for  the  large  steam  coal  and  iron  mill  trade  to  the 
southward.  With  reasonable  rates  the  coal  could  certainly 
reach  Buffalo  in  full  and  fair  competition  with  any  of  the 
steam  coals  now  in  that  market.  And  it  shovdd  reach  the 
valley  of  the  Susquehanna  at  Jersey  Shore  fully  as  cheai^ly 
as  the  Snow  Shoe  coal,  which  would  be  its  natural  com- 
petitor. 

There  is,  moreover,  another  possible  outlet  for  the  basin 
via  Antrim  and  the  Corning,  Cowanesque  and  Geneva  rail- 
road. This  line  would  deliver  the  coal  in  central  New 
York,  and  with  the  cheap  mining  which  should  be  possible 
on  bed  B,  the  coal  ought  to  be  able  to  go  into  that  market 
at  a jirofft. 


112  ca 


Kg.  23.PLtw  Creek  and lour-miTe  run. 


LowerProductive  Coal  Measures  ,JW-  XIII. 


Pottsville  Conglomerate,  JV^-  XU. 


tMauch'-Chan^PedJShale,J\r?  XL 


//vrcnvAi  coveneo  ^ 

tv/ru  _ 

Dsan/s  or  X/f- 


Pocono  Gray  Sands,  X. 


§164,  JPig.25. 

Jtd^Intyre-'BarclayCbalJbasin  siomi  lengthwise. 
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Chapter  Y1. 


Halston"  Division  of  the  First  Coal  Basin. 

The  McIntyre  Coal  Basin. 

§ 164.  It  lias  already  been  shown  that  the  McIntyre  coal 
basin  of  Lycoming  county  is  only  the  continuation  to  the 
westward  of  the  Barclay  basin  on  Schroeder  creek,  in  Brad- 
ford county.  It  was  pointed  out  that  both  the  Barclay 
basin  and  McIntyre  basin  are  somewhat  canoe-shaped,  syn- 
clinal basins ; that  a roll  or  swelling  of  the  whole  bottom 
of  the  synclinal  axis  comes  in  between  the  two  coal  basins, 
and  that,  for  a broad  area,  near  the  Bradford-Lycoming- 
Sullivan  county  line,  1 he  Pottsville  Conglomerate  and  Lower 
Productive  Coal  Measures  are  entirely  cut  out  even  from 
the  center  of  the  svnclinal  axis.  A cross  section  along  the 
line  of  the  basin  Fig.  25,  page  112,  shows  this  structure. 

As  a coal  basin  carrying  Coal  Measures,  it  has  its  eastern 
end  at  a point  in  McIntyre  township,  some  two  miles  west 
of  the  Bradford-Sullivan-Lycoming  county  line. 

Coal  measures  cap  the  hills  on  the  second  and  third 
branches  of  Rock  run  (called  Stony  creek  in  old  reports,) 
on  Hound  run,  and  between  the  first  branch  of  Rock  run 
and  Lycoming  creek. 

The  McIntyre  mines.,  now  in  operation,  are  in  the  last 
hill  of  this  range. 

Crossing  Lycoming  creek,  the  center  of  the  basin  is  close 
to  McIntyre,  and  the  same  coal  measures  have  been  opened 
on  Frozen  run  and  Red  run,  west  of  Lycoming  creek. 

§ 165.  As  a basin  carrying  Lower  Productive  coal  meas- 
ures, it  extends  for  about  seven  miles  west  of  Lycoming 
creek,  reaching  into  Jackson  township.  But  before  reach- 
ing the  mountain  road,  which  crosses  from  Trout  run  to 
Block  House,  these  coal  measures  are  all  cut  out  by  the 
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rising  of  the  floor  of  the  whole  synclinal,  (as  already  ex- 
plained hi  § 125,  page  87,)  at  the  east  end  of  the  McIntyre 
basin,  and  the  synclinal  ceases  to  hold  the  conglomerate  of 
XII  even  in  its  deepest  part. 

§ 1G6.  The  developments  of  coal  and  iron  ore  along  Ly- 
coming creek  and  its  branches,  were  examined  by  Mr.  James 
T.  Hodge,  of  the  First  Geological  Survey  of  Pennsylvania, 
in  1848.  The  lower  coal  beds  were  then  worked,  and  the 
iron  ores  of  XI  were  in  use  at  the  blast  furnaces.  These 
lower  coals  and  iron  ores  are  not  now  working.  The  brief 
notice  of  them  in  the  Geology  of  Pennsylvania  (1858,)  vol. 
II,  page  613,  is  as  follows: 

§ 1G7.  ‘‘"The  Ralston  coal  field  is  only  an  extension  of 
that  of  Towanda,  westward  along  the  second  basin.  Ralston 
is  situated  at  the  mouth  of  Stony  or  Rocky  run,  on  Lycom- 
ing creek,  twenty-six  miles  a])ove  Williams]3ort,  on  the 
line  of  the  Williamsport  and  Elmira  railroad.  The  hills, 
which  are  about  1,000  feet  Iiigh,  contain,  at  their  base,  the 
red  rocks  lying  at  the  base  of  the  Vespertine  sandstone 
series,  and  surmounted  by  the  conglomerate  limestone. 

“The  center  of  the  coal  basin  crosses  Lycoming  creek, 
near  the  mouth  of  Dutchman’s  run,  one  mile  above  Stony 
run.  The  anticlinal  axis,  forming  the  south  margin  of  this 
basin,  crosses  near  the  mouth  of  Pleasant  stream,  wliile  the 
other  axis,  bounding  it  on  the  north,  passes  near  the  mouth 
of  Roaring  creek.  The  hills,  including  the  coal  measures, 
occux^y  a range  of  country  east  and  west,  nearly  ten  miles 
in  length  ; but  the  coal  is  not  continuous  over  all  this  ex- 
tent, being  interrupted  by  deej^  valleys  of  denudation.  The 
X:)rincix3al  localities  of  the  coal  are  on  a branch  of  Stony 
run,  between  that  stream  and  Dutchman’s  run,  on  Red  run, 
the  other  side  of  Lycoming  creek,  and  on  Frozen  run,  near 
Astonville.  At  Ralston  a wagon  road,  at  a grade  of  one 
foot  elevation  to  every  seventeen,  ascends  three  miles  to  the 
mines.  The  height  of  the  coal  above  the  creek  at  Ralston 
is  about  875  feet,  while  Ralston  itself  lies  808  feet  above 
the  tide.* 

♦The  tide  level  data  of  the  Northern  Central  railway,  m Report  N,  make 
Ralston  station  876  feet  above  the  ocean  level. — F.  P, 
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§ 168.  ^‘The  mines  of  JSIcIntyre  and  Robinson  are  situ- 
ated on  Stony  rim,  three  miles  from  Ralston.  The  coal  bed 
worked  by  them  varies  from  2^^  to  3 feet  2 inches  in  thick- 
ness ; the  coal  highly  columnar,  and  yields  a white  ash. 
Iron  ore  is  found  in  the  same  position  as  at  Ralston. 

§ 169.  Ralston  ore.  “On  the  road  leading  to  the  mines, 
and  below  the  conglomerate,  in  a bed  of  dark  shale,  there 
is  a valuable  band  of  iron  ore.,  Ijdng  only  4 feet  beneath  the 
rock,  from  which  it  is  seiiarated  by  a layer  of  brown  shale. 
It  occurs  in  irregular  knotty  lumps,  closely  bedded  in  a soft 
reddish  and  white  shale.  It  forms  aliout  one  half  of  the 
stratum,  and  consists  of  nearly  a white  crystalline  proto- 
carbonate of  iron,  somewhat  resembling  a line  grained  sand- 
stone. This  is  apt  to  be  encrusted  with  the  brown  or  red 
oxide.  These  balls  are  very  solid  and  heavy,  becoming 
more  massive  as  we  penetrate  deeper  in  from  the  outcrop. 
In  the  other  half  of  the  bed,  which  is  iirincipally  shale, 
occur  scattered  balls  of  the  same  ore,  of  a blotched  red  and 
white  appearance.  This  ore  is  admirably  suited  for  the 
manufacture  of  foundry  iron.  This  is  the  valuable  [Maiicli 
Chunk]  red  shale  ore  of  XI. 

§ 170.  Pottsville  Conglomerate.  “The  Pottsville  con- 
glomerate in  this  region  varies  from  45  to  100  or  more  feet 
in  thickness ; the  top  of  the  rock  is  marked  by  a terrace, 
gently  receding  from  the  front  of  the  hill  to  an  abrupt 
slope,  formed  by  a bed  of  white  pebbly  sandstone. 

Coal  measures. — “Between  these  two  sandstone  beds  we 
find  a seam  of  rather  slat}'-  coal,  from  18  to  30  inches  thick, 
underlaid  by  30  inches  of  slate. 

“Over  the  sandstone  occurs  another  bed  of  coal,  several 
feet  thick,  but  not  of  siiiierior  quality,  the  lower  jiart  of  it 
consisting  of  slaty  cannel  coal,  the  rest  being  rather  hard. 
It  includes  two  bands  of  slate : one  8 inches,  the  other, 
near  the  bottom,  3 inches  thick. 

“Another  coal  seam,  between  one  and  two  feet  thick,  oc- 
curs from  5 to  7 feet  above  the  former.  It  contains  three 
inches  of  slate  near  the  middle,  but  supplies  an  excellent 
coal  for  coaking,  and  is  much  superior  to  the  seam  be- 
neath it. 
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“Above  this  coal  we  tind  a bed  of  shale,  containing  large 
nodular  balls  of  iron  ore^  and  a little  higher  anotlier  seam 
of  coal  one  foot  in  thickness. 

§ 171.  Ralston  old  mines.  Section  16,  Fig.  26,  page  118. — 
“A  complete  section  of  the  strata  in  the  descending  order  at 
the  Ralston  old  mines,  on  the  3000-acre  tract  is  ajipended : 


Conglomerate  crowning  the  hill, 60'  0" 


Interval  unknown. 

Sandstone,  shelly,  thin  bedded,  4 0'' 

Shale  holding  ore  balls, 10'  0" 

Coal  bed,  1 

r Black  slate  and  shale, 20'  0"  \ 

Slate,  ) Ore  balls, O'  5 '[  23'  5" 

( Slate, 3 0") 

Sandstone, ly  to  4'  O’' 

Coal  bed,  2'  0' 

Fireclay,  good, 3 0" 

Slate,  strong, 4 0'’ 

Coal  bed,  2 8" 

Fireclay  and  \ 1^,.  (,,/ 

Shale,  sandy,  ) 

Coal  bed,  1'  6" 

Sandstone,  conglomerate, 24'  to  30'  0" 

Coal  bed,  1 to  1'  3" 

Clay  slate  and  ^ f,,, 

Shale,  . . . . ) 

Coal  bed,  O'  10" 

Shale,  . . 4 0" 

Coal  bed,  O'  8'' 

Clay  slate, 3'  to  4'  0" 

Sandstone,  strong,  brown, 4 0 ” 

Conglomerate,  7'  to  8'  0 ' 

Slaty  clay, 6'  to  0'  8" 

' Iron  ore.  In  some  places  3'  to  4' ; here, 2'  0 ' 

Clay  shale,  bluish  and  greenish,  40'  0 " 

Balls  of  ore  (good)  in  a course  of 1'  0" 

Clay  shale  and  ) q,, 

Black  slate,  > 

vSandstone, 1 . 3 0" 

Sandstone,  hard,  micaceous,  shelly,  7 0" 

Red  ore  balls,  (cold  short,)  in  a course  of  . . .2'  0" 

Sandstone,  greenish, 10'  to  14'  0" 

Red  shale  or  marl, 40'  to  50'  O'" 

Maximum  total, 258'  0 ' 

Total  of  XI  exhibited  here, 122'  0'' 


§ 172.  “Crowning  the  higiiest  part  of  the  hills  occurs  a 
bed  of  conglomerate,  60  feet  in  thickness,  less  coarse  than 
the  main  Pottsville  conglomerate. 
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§ 173.  “The  (lip  of  the  strata  at  the  mines  on  Stony  run 
is  gently  westward  : on  Dutchman’s  run,  on  the  opposite 
side  it  is  towards  the  east-southeast,  while  a few  miles  fur- 
ther up  the  main  branch  of  Stony  run  it  is  towards  the 
northwest  about  4°. 

§ 174.  “A  somewhat  curious  feature  of  this  hill 

are  the  swamps  occurring  on  its  very  summit ; the  largest 
occupying  several  acres,  entirely  destitute  of  timber,  and 
containing  a deposit  of  peat  at  least  15  feet  in  depth. 

§ 175.  “ On  Red  run  the  strata  are  nearly  the  same  as  at 
Ralston.  Beneath  the  conglomerate,  the  shale  containing 
the  iron  ore  is  34  feet  thick,  and  underneath  that  is  a sand- 
stone lUO  feet,  succeeded  by  another  bed  of  red  shale. 
These  two  red  shales  correspond  with  those  at  Farrands- 
ville,  to  be  hereafter  described,  excepting  that  the  iron  ore 
occurs  at  the  latter  place  in  the  lower  bed. 

§ 176.  “On  Dutchman^ s run,  a remarkable  slide  in  the 
face  of  the  hill  has  laid  bare  the  [Catskill,  Pocono  and 
Pottsville  conglomerate  series.] 

§177.  Astonville  Section.  Section  17,  Fig.  27.  — “The  fol- 
lowing strata  are  displayed  on  the  railroad  between  Aston- 
ville  and  the  mines  near  Ralston : 


■ Sandstone,  coarse, 30'  0” 

Coal  bed, 1'  4"  to  2'  0" 

Fireclay, 5 0’ 


Coal, j 

Coal  bed,  5 Coal,  bony,  ...  4 t . 

] ( Coal,  . . ' ) 

Fireclay,  . ( 

Slate,  , . i 

S.A.NDSTONE,  pebbly  and  coarse,  . 
Coaly,  bituminous  slate,  . . 

i.  Conglomerate  (pea)  and  sandstone, 


( 


XI  ( 


Shale,  red.  and  blue,  . . . 

Iron  ore,  

Ball  ore,  m bluish  shales. 

Shale,  blue, 

Interval  concealed,  . 
Conglomerate,  white. 


2'  0 to  2 6'’ 


5 0” 

. . 25  0 ' 

2 0” 
. . 45’  O'  ■ 

. 2'  to  3'  0” 
. 1'  to  2 0” 
. . 2'  0” 
. . 30  0” 

. . 100'  0” 
20  0 


Sandstone,  gray  and  greenish,  coarse,  often  thick- 

bedded,  obliquely  laminated, 350  0” 

Shales,  red  and  greenish,  and 

Sandstone  ferruginous,  with  lepidodendra,  . . 85  to  90  0' 
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Cartersville. 
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( Sandstone,  flaggy,  greenish,  with 
^ I Sandstone  bods  graj',  and 

i Slate  beds  blue ; with  a ’ ' ' 

[ Calcareous,  rotten  breccia  ; in  all  visible, 

I Sandstone,  red  and  sliale, 

I Sandstone,  green,  with  breccia, 

^ j Shale,  red,  and  sandstone  to  level  of  valley  at  fur- 
nace, 


475'  0" 


25'  0" 
20'  0" 


150'  0" 


Total, 


1393'  0" 


§ 178.  ‘■‘■Tlie  coal  of  the  Astonville  mines  is  opened  in  sev- 
eral drifts.  It  is  in  two  benches,  the  lower  about  2 or  21- 
feet  ; the  upper  from  16  inches  to  2 feet.  The  fireclay  be- 
tween is  5 feet  thick.  In  thfe  lower  coal  about  midway  is  a 
bony  layer  of  4 inches.  Two  drifts  liave  been  opened  at  an 
interval  of  about  300  yards.  The  coal  is  shot  down  steep 
slopes  or  inclined  planes. 

§ 179.  '■'The  ore  is  drifted  on  just  under  the  conglomerate, 
which  is  pebbly  in  its  lower  layers,  but  a coarse,  heavy- 
bedded  pea-conglomerate  for  nearly  60  feet  above  this.  The 
matrix  of  the  ore  is  a fine  bluish  and  red  mottled  argilaceous 
shale.  The  ore  lies  from  4 to  6 feet  below  the  rock.  It  is 
a brown  and  grey  carbonate  in  a bed,  not  concretionary, 
from  one  to  two  feet  thick,  but  is  now  faulty  and  thin.  Be- 
low the  stratified  ore,  and  nearly  in  contact  with  it,  is  a 
nodidar  ore  of  a concretionary  form,  and  more  ponderous. 
It  also  is  a grey  and  brown  carbonate.  These  nodules  are 
irregularly  placed  at  intervals  in  the  shale.  Below  the  level 
of  tlie  ore-drift  the  rocks  are  concealed  for  about  30  feet ; 
but  fi'om  the  aspect  of  the  surface  I make  no  doubt  this  in- 
terval is  occupied  by  shales.  At  30  feet,  a drift,  mined  for 
ore  unsuccessfully,  has  brought  to  light  bluish  gray  argil- 
laceous shales,  with  some  impressions  of  Lepidodendron. 
These  shales  are  evidently  somewhat  calcareous. 

§ 180.  “Just  south  of  the  locality  of  the  7nines  there  is 
a deep  ravine,  in  which  a brook  descends,  and  which,  on  ac- 
count of  the  amount  of  the  fallen  conglomerate,  shows  no 
exposure  except  just  below  the  bridge,  where  there  is  a mass 
of  flaggy  [IManch  Chunk-like]  sandstone,  included  in  the 
section.  On  the  opposite  or  soutli  side  of  the  ravine,  on  the 
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railroad,  the  first  rocks  to  be  seen  are  immense  l)locks  of  a 
very  white  pea-congionierate,  wliicli  has  the  apjiearance  of 
dipping  north,  but  which  may  be  the  [Pottsville]  which  has 
slipped  down. 

“A  short  distance  south  of  this  the  rock  is  undoubtedly 
in  place,  and  is  here  a coarse,  thick  bedded,  light  gray  sand- 
stone. The  mass  of  this  is  not  less  than  from  75  to  100 
feet,  and  is  succeeded,  further  south,  by  a more  greenish 
and  flaggy  rock,  bnt  still  generally  coarse.  Lithologically, 
these  rocks  present  more  clearly  the  characteristics  of  the 
[Pocono]  Strata  than  any  other,  and  as  such  we  have 
chosen  to  regard  them. 

§ 181.  “Directly  behind  the  Ralston  House  at  the  foot 
of  the  hill,  a crumbly  red  shale  is  seen  nndeii5dng  the 
heavy  cliff  of  flaggy  grey  and  greenish  sandstone.  Just  at 
the  top  of  this  is  a peculiar  bluish-gray  breccia,  apparently 
calcareous,  associated  with  an  imjuire  iron  ore.  This  rock 
weathers  very  ragged  and  pitted,  and  is  doubtless  the  same 
as  that  marked  in  the  section  as  in  the  shales  at  the  top  of 
the  [Catskill]. 

“As  the  rocks  of  the  Ralston  hill  dll')  north,  while  those 
on  the  railroad  for  some  miles  north  of  Ralston  di]>  south, 
Ralston  must  be  on  the  south  side  of  the  synclinal,  which 
includes  the  coal  in  the  higher  levels. 

§ 182.  '■^Frozen  run  enters  Lycoming  creek  on  the  west 
side,  below  Stony  run. 

§ 183.  Furnaces. — “There  are  two  furnaces  at  Aston- 
ville,  a small  one  using  charcoal,  which  has  been  in  oper- 
ation successfully,  and  a complete  furnace,  14  feet  across 
the  boshes,  adapted  to  hot-blast.  This  was  chilled  in  the 
first  blast  and  is  not  now  (1854)  in  operation.  It  was  to  use 
Anthracite  mixed  with  the  coal  of  the  hill.  The  ore,  when 
roasted,  looks  grey  and  vitreous.  Three  tons  of  ore  are  re- 
quired to  yield  one  ton  of  metal  at  the  charcoal  furnace. 

§ 184.  Cartersville  Section.  Section  18,  Fig.  28,  page 
118. — “The  strata  in  the  hill  at  Cartersville,  on  Lycoming 
creek,  one  and  a half  miles  above  Ralston,  are  as  follows : 
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Coal  bed, 2'  3'' 

Interval,  said  to  contain  kidney  ore, ? ? 

Coal  bed,  slaty,  not  mined, 5'  0" 

Sandstone,  ^ 2o  to  30  0" 

Coal  bed,  in  one  bench,  good,  2'  to  3'  0" 

Slate, 8'  to  13'  0" 

Coal  bed,  good,  harder  than  the  one  above, 2'  to  3'  0" 

Slates  j)assing  down  into  i 

I Sandstone,  slaty,  . . J ' ' ' 20'  0" 

XII  { Sandstone,  becoming  pebbly  downwards, 15'  0" 

Conglomerate,  (pea)  thick  bedded, 45' 0" 

Shale,  bluish  and  red, 1'  to  2'  0" 

Jro7i  ore,  shaly,  1'  to  2'  G" 

Shales,  red  and  blue,  mottled,  say 20'  0" 

Sandstone,  greenish,  coarse,  somewhat  pebbly,  micaceous, 
obliquely  bedded,  and  containing  vegetable  impressions,  50'  0" 

Ijiterval  concealed, 25'  0" 

Sandstone,  coarse,  white  ; ) 

\ C\'f 

Sandstone,  (lower  beds,)  pebbly,  ( 


Interval  concealed, 10'  0" 

Sandstone,  coarse,  thin  bedded;  impressions, 65'  0" 

Sandstone,  bluish,  flaggy, 15'  0" 

Conglomeratic  Sandstone, 15'  O'' 

Interval  concealed, 85'  0" 

Sandstone,  bluish,  olive,  micaceous,  flaggy,  (in  quarry,) 
some  beds  argillaceous,  abounding  in  plant-casts,  ....  60'  0" 
Interval  concealed,  containing  some  j 

Sandstone,  micaceous, ( 

Base  of  cliffs, — 


A mass  of  shaly  gravel  intervenes  between  this  and  base 
of  Umbral,  (XI,) 90'  0" 


Total  of  section. 


660'  9" 


“Tliere  can  lie  little  doubt  tliat  tlie  two  lower  seams  at 
CartersviJle  are  identical  with  those  worked  in  the  drifts 
of  the  Ralston  Hill — the  interval  in  the  latter  place  having 
diminished. 

“On  the  highest  part  of  the  Ralston  hill,  the  upper  or 
five-feet  seam  of  Cartersville  is  said  to  have  been  found. 

“At  Cartersville  there  is  a seven  inch  coal  over  the  high- 
est noted  in  onr  section. 

§ 185.  Iron  Ore. — “At  the  latter  locality,  ore  like  that  at 
Ralston  is  found,  about  eighty  feet  beneath  the  lowest  coal. 
It  lies  in  red  and  purple  olive  mottled  shales,  and,  in  gen- 
eral, is  more  argillaceous  than  the  Astonville  opening. 
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though  some  masses  are  solid,  containing  white  and  brown- 
ish carbonate  of  iron.  Its  thickness  varies  from  one  foot 
to  two  feet  six  inches.  There  are  two  openings  npon  the 
bed,  entering  west  by  north.  The  more  south  of  these  has 
been  driven  but  a few  yards.  The  ore  proved  more  shaly 
and  impure  than  that  of  the  other  opening ; the  nodules 
are  often  crumbly  shale,  bluish  and  mottled  purple,  charged 
throughout  with  carbonate  of  iron.  The  average  thickness 
of  the  bed  in  the  two  drifts  is  about  eighteen  inches. 

§ 186.  “The  furnace  at  Cartersville  is  a very  solid  struc- 
ture of  the  [Mauch  Chunk]  sandstone  of  the  quarry ; it 
measures  twelve  feet  in  the  boshes. 

§ 187.  X.  “The  [Pocono]  rocks,  between  Palston  and 
Cartersville,  dip  very  gently  west  by  north. 

§ 188.  IX.  “ On  the  railroad  between  Ralston  and  Canton 
there  are,  by  estimation,  from  550  to  600  feet  of  [Catskill 
sandstones  and  shales  visible.  Passing  these,  olive  arid 
reddish  shales  and  flags  may  be  seen  to  the  thickness  of 
120  feet,  full  of  fucoids,  then  fifty  feet  of  heavy  bedded, 
greenish  sandstone,  followed  by  reddish  sandstone  fifty  feet 
thick,  after  which  the  road  passes  through  seventy-five  feet 
of  red  shales  and  greenish  sandstones,  and  then  olive  and 
red  sandy  slate.” 

§ 189.  The  above  are  all  the  observations  recorded  by  the 
First  Survey,  by  the  very  able  and  conscientious  geologist, 
whose  camping  party  moved  from  place  to  place,  forty  years 
ago,  through  what  was  then  an  almost  unbroken  wilder- 
ness, in  which  little  or  nothing  could  be  seen,  except  the 
main  features  of  the  geology,  the  general  run  of  the  basins, 
and  what  openings  had  been  made  at  the  one  or  two  ^Doiiits 
of  early  operations  in  the  Lycoming  creek  valley. 

In  making  the  examination  of  the  McIntyre  coal  basin 
for  the  Report  of  the  Second  Geological  Survey,  a complete 
section  of  the  Lower  Productive  Coal  measures  was  ob- 
tained, with  which  the  sections  of  the  First  Survey  can  be 
easily  compared,  and  any  inaccuracies  or  misconceptions 
in  them  detected,  while  their  then  careful  measurements  of 
the  lower  coal  beds  and  ore  deposits,  now  not  so  easily  ob- 
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tainable  without  reopening  tlie  old  workings,  are  a very 
valuable  contribution  to  this  Report. 

As  to  the  measures  below  the  Conglomerate,  the  recent 
examination  has  obtained  sections  of  them  which  are  not 
more  specialized  than  the  old  ones  above  quoted,  and  Avhich 
agree  with  them  in  the  details  with  a very  satisfactory  near- 
ness ; excejit  in  the  hypothetical  location  of  the  junction 
planes  of  XI-X  and  X-IX,  as  will  be  seen  below. 

§ 190.  ILcIntyre  Section.  Section  19,  Fir/.  S9,  page  119. — 
Mr.  Geo.  11.  Platt,  chief  engineer  of  the  McIntyre  Coal 
Conqiany,  at  McIntyre,  has  made  a complete  and  clean  ex- 
posure of  the  whole  section  of  super -conglomerate  roclcs, 
near  the  mines,  as  follows  : 


Earth,  . . 

. 15' 

0" 

Conglomerate,  coarse,  

. 13' 

0" 

Sandstone, 

. 5' 

0" 

Conglomerate,  fine, 

. 9' 

0" 

Black  slate,  

. O' 

3" 

Sandstone, 

( Shaly,  yellow, 

...  10 

. hi’ 

0" 

' Flaggy,  gray, 

...  11 

Slate,  blue 

rich  in  plants, 

( Coal  and  boii}'  coal, 

. P 6" 

. 2' 

0" 

Coal  bed, 
E 

i Coal,  

. 3'  0” 

7" 

I Rony  coal  and  slate, 

. 0'  3 ' 

1,  Coal, 

. O'  10" 

Fireclay, 

( Compact,  white,  conglomeratic. 

. . 19,  ' 

. 3' 

0" 

Sandstone 

j Coarse,  brown, 

. . 15' 

■ 57‘ 

0" 

'l  Conglomerate, 

. .14' 

Coarse,  white, 

. . 9'  , 

Sandstone, 

blue,  (sometimes  slate,) 

. 5' 

0" 

Ball  ore  stratum, 

. 1' 

0" 

Sandstone, 

coarse,  gray,  conglomeratic,  . . . . 

. 13' 

0" 

Slate,  dark  blue,  

. 2 

0" 

Coal  bed. 

. 0' 

9" 

Fireclay,  slate,  and  sandstone, 

. 5' 

0" 

Coal,  ......... 

. O'  3 ’ ] 

Slate  and  bony  coal,  

. 0'  G" 

Coal  bed,  < 

n 

Coal,  

. 0'  4" 

2' 

3" 

Slate  and  bony  coal,  

. 0'  8 " 

Coal, 

. O'  6" 

Fireclay, 

^ Coarse,  gray,  conglomeratic,  . . 

. . IP  - 

. 1' 

0" 

Sandstone, 

) AVhite, 

. . 17'  j 

47' 

0" 

( Shelly,  ‘dark  gray,  

. . 19'  1 
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Coal  and  bone, I'  4''  ') 

Slate,  “sulphur  stone,” O'  4 ' I 

Coal  bed,  Coal,  poor,  1'  o” 

Slate  and  sandstone,  3'  C ' 

[ Coal,  poor, 12” 

Sandstone,  brown,  ore  balls  near  base, 

Black  slate;  fossil  plants, 

“Sulphur  stone,” 

( Coal, 0'  10”  ■ 

Bony  coal, 0'  3” 

Coal,  O'  9" 

Coal  bed.  Fireclay  and  slate, 2'  6” 

^ Coal, 1'  0” 

Slate, 0'  7” 

Coal, 1'  2” 

Fireclay,  

Sandstone,  brown, 

Slate,  

0'  9” 

5 0” 

Coal  bed,  { Coal, 0'  9 ' 

A I Shale, 3'  0”  | 

Coal, 0 4”  J 

1 Flaggj',  dark,  3'  > 

\ Compact,  white,  9 ) 

Fine, 16'  > 

38'  5 


19' 

2' 

0' 


4” 


7'  I” 


3' 

9' 

1’ 


0" 

0” 

0” 


f Coal, 

Slate  and  shale  mixed. 


9'  10" 


Sandstone, 
Conglomerate 


1 Fine,  . 
’ ^ Coarse, 

Total  height  of  section. 


12' 

54' 


0' 

0" 


332'  3" 


§ 191.  Jied  Jiun  Section.— ^^ection  20,  Fig.  30,  page  119. 

On  the  west  side  of  the  Lycoming,  the  upper  measures 
of  the  last  given  section  are  more  completely  exposed  on 
Red  run,  thus  (beginning  at  the  top  of  the  hill) : 


Sandstone  mass,  becoming  ^ 
Conglomerate  in  places,  S 

. 75'  to  80'  0 ' 

Coal  bed  E, 

. 2'  to  5'  0" 

Interval  concealed, 

25'  0” 

Coal  bed  D , small,  sometimes  as  much  as  . 

I'O" 

r Black  slate, 

. 2'  0” 

} 

, 50'  0" 

Coal  bed,  J Coal, 

1 Black  slate, 

Slates  and  i 

6" 

. 1-6" 

to  8 > 

4'  2" 

. 17  0” 

Sandstones,  thin,  S 

r Sandy  slate, 

6 0"  ■ 

Slates,  ) Clay  slates, 

(.  Black  slate, 

2'  6" 
O'  6" 

[ 8'  0" 
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j'Coal, 1'  6 ' to  1'  8"  ' 

I Black  and  gray  clay  slate, 3'  6'' 

Coal  bed,  < Coal, . . 0 3"  !•  6'  6" 

D Black  slate, O' 7" 

,Coal, 0'  6''  , 

Slates  and  sandstones,  in  an  interval  of 40'  0” 

Coal  bed  C,  small,  rising  to 0'  9 ' 

Slates  and  sandstones,  in  an  interval  of 30'  0” 

Clay  slates. 

Black  slate, 0'  9"  to  1’  0"  "j 

Coal, 0'  5"  to  0'  G"  I 

V Q-  { ° 


Coal  bed, 
B 


Black  slate, 0 2"  to  0'  3' 

I.  Coal, 1'  8"  i 


Total  height  of  section, 270'  8" 


§ 192.  The  measures  between  coal  bed  B and  the  Con- 
glomerate are  not  exjoosed  on  Red  run.  They  probably 
agree  with  the  Mclntvre  section. 

The  ores  of  XI  are  found  as  at  McIntyre,  underlying  the 
Conglomerate,  but  of  much  greater  thickness. 


§193.  McIntyre  Inclined  Plane  Sec.— -hiec.  HI,  Fig.  31,p.  1H9. 

The  measures  underlying  the  Lower  Productive  Coal 
Measures  are  well  exposed  on  the  McIntyre  plane  and  on 
the  wagon  road  from  the  foot  of  the  plane  to  McIntyre  vil- 
lage, on  the  mountain  top. 

The  coal  whicli  is  at  the  top  of  this  McIntyre  plane  sec- 
tion is  the  coal  at  the  bottom  of  the  McIntyre  section,  § 190 
above.  The  two  sections  are,  therefore,  easily  joined  to- 
gether, but  are  kept  separate  here,  inasmuch  as  the  former 
was  leveled,  while  this  section  is  by  barometer  ; and  also  be- 
cause the  Coal  jMeasure  section  is  furnished  by  the  McIn- 
tyre company,  from  their  published  statements,  while  the 
Inclined  Plane  section  was  made  for  this  Report.  It  is  as 
follows : 


Soil,  

Slate,  dark,  ferruginous, 

Coal  bed,  small.  Bed  A, 

Slate,  dark, 

XII  ^ Sandstone,  massive,  fine, 10'  > 

f CoNGLOMERATK*  sandstone,  massive,  . . . . 60'  ) 


10'  0" 
10'  0" 
0'  O' 
3'  0" 

70'  0" 


Pebbly;  the  pebbles,  chiefly  white  quartz,  of  the  size  of  peas. 
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I Slates  rerf,  gra3Msh.  and  ferruginous;  hold- ^ 

I ingsoinecarbonate  oj’e  masses;  and  some  > 20'  1 
regular  one  inch  ore  layers ; ....  ) 

I?'on  ore  layers,  white  carbonate,  usually  \ 

XI.  oxidized  outside,  in  all  about  2 feet;  con- > 5'  75  0"' 

tained  in  a mass  of  shale,  ' 

Slates,  usually  reddish,  occasionally  blood  \ 
red;  holding  some  nodules  and  small  > 50 

^ laj'ers  of  kidney  ore, ' 

Sandstone,  current  bedded,  thin  bedded, 
greenish  gray,  micaceous ; with  a few 

shale  streaks, • 

Black  slate  laj'ers,  with  ore  nodules,  . . . 

Sandstone,  current  bedded,  graj^  exposed 
sufficientU'  to  characterize  the  interval,  . 

X.  { Sandstone,  current  bedded,  gray,  exposed  1 ^ 655'  0" 

sufficiently  to  characterize  the  interval; 
some  shale  layers  also  are  noticeable, 

Coal  bed,  small,  (F)  380'-(-  foot  of  plane,  j 
Foot  of  the  plane. 

Sandstone,  current  bedded,  mas.sive,  . . , 

Sandstone,  thin  bedded,  (at  Ralston, ) . . ( 

IX.  Fed  slate,  shalj',  soft, 15’  0" 


105'  'I 

10' 

40' 

-420' 


80' 


Total, 838'  6" 

Altlioiigli  this  McIntyre  plane  section  is  incomplete  in 
some  details,  the  characteristic  features  of  the  four  principal 
formations,  XII,  XI,  X and  IX,  and  their  separating  planes, 
or  limits,  are  sufficiently  well  displaAmd.  By  collating  it 
with  the  previous  McIntyre  mine  section  we  get  the  fol- 
lowing : 


194.  Generalized  McIntyre  section.  Fig.  32,  page  129. 


XIII.  Lower  Productive  Coal  measures:  measuring  from 
the  highest  hill  tops  in  the  centre  of  the  basin,  down 
to  the  top  of  the  massive  conglomerate  sandstone,  . 269' 
XII.  Pottsville  Conglomerate,  massive,  with  quartz  pebbles 

the  size  of  a pea, . . 70' 

XI.  Mauch  Chunk  Red  measures,  mostlj'  soft,  and  holding 

valuable  beds  of  carbonate  iron  ore,  75' 

X.  Pocono  Sandstone,  current  bedded;  called  in  Mr.  Sher- 
wood’s notes  Gray  Catskill,  655' 

IX.  Catskill  red  sandstones  and  shales  ; several  hundred  feet 

thick  ; but  only  the  top  of  it  exhibited  in  the  section,  15' 

Total  of  measures  thus  studied, 1084' 


While  this  McIntyre  section  agrees  substantially  with 
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Prof.  Rogers’  Centreville  section  on  the  opposite  side  of  the 
L^xoniing  creek  there  are  great  differences  of  arrangenient. 

§ 195.  The  Maucli  Chunk  lied  Slhale  fornmtion  is  here 
limited  to  75'.  Prof.  Rogers  expands  his  Umhral  (our 
Maucli  Chunk)  formation  to  534',  by  including  450'  of  the 
underlying  gray  sandstone  (Pocono)  rocks.  There  is  no 
difference  in  the  order  of  the  stiuta  ; nor  has  there  been  any 
such  palfeontological  study  of  them  as  to  justify  on  that 
ground  eitlier  his  exx)ansion  or  our  contraction  of  tlie  limits 
of  XI.  But  by  confining  XI  to  very  narrow  limits  on  Ly 
coming  and  Pine  creeks,  these  sections  become  systemat 
ically  more  harmonious  with  the  whole  work  of  the  Second 
Survey  on  the  Susquehanna  West  Branch  and  further  west 
and  south.  It  is  however  freely  admitted  that  fixed  limits 
for  such  conformal)le  but  irregularly  deposited  (current 
bedded)  sediments  based  ux)on  lithological  features,  color, 
&c.  must  always  be  unconvincing. 

In  view  of  this,  it  may  here  be  mentioned,  that  in  the  Bar- 
clay continuation  (eastward)  of  this  McIntyre  basin  tliere 
is  a considerable  thickness  of  XI  underneath  XII.  In  fact, 
the  two  or  three  hundred  feet  of  rocks  beneath  XII  are 
made  u^^  x^artly  of  deep  red  shales,  and  of  shales  inter- 
leaved with  gray  sandstones.  It  is  very  possible  that  some 
of  the  Barclay  red  shales  tire  at  McIntyre  rejilaced  by  gray 
sandstones.  Thus  XI  and  X increase  alternately,  locally, 
at  each  other’s  expense,  atid  yet  without  any  change  in  the 
thickness  of  the  whole  column, 

§ 196.  The  Lower  Product i've  Coal  measures  at  McIntyre 
take  in  some  270  feet  in  all  from  the  highest  rock  exjoosed 
in  the  centre  of  the  basin  to  the  top  of  XII. 

§ 197.  Malioning  /S'a/irZ.s/o/iC.  — The  up^ier  60  to  65  feet  in- 
clude a sandstone,  about  lialf  conglomerate,  half  tiaggj^  and 
shaly  yellow  sandstone,  with  one  small  layer  of  black  slate. 
'File  rock  is  coarse,  massive,  iiebbly  (large  pebbles  of  white 
quartz, ) and  is  a cousx:)icuous  feature  of  the  mountain  crest. 
Prof.  Rogers  considered  it  the  equivalent  of  the  Mahoning 
Handsione  of  AXestern  Pennsylvania,  and  there  is  no  objec- 
tion to  that  view  of  it. 

It  is  found  in  just  the  same  condition  and  Avith  the  same 
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t]iickness  on  tlie  waters  of  lied  rnn,  Avest  of  Ly coming- 
creek  : making  tliere  also  a noticeal)le  capping  to  the  hill 
tops  in  the  centre  of  the  basin  (counfing  the  centre  both 
from  the  ends  and  from  the  sides  of  the  canoe  shax)ed  syn- 
clinalj  and  occupying  therefore  only  a small  area. 

§ 198.  Coal  E,  or  the  McIntyre  Coal  l>ed^  lies  beneath 
this  {t\[alioniny)  sandstone,  only  separated  from  it  l)y  tAA=-o 
feet  of  black  slate  holding  nnmerons  fossil  plants.* 

It  is  opened  in  numerous  places  by  the  McIntyre  Coal 
Company,  AAddch  sends  to  market  nearly  200.00  tons  of  its 
coal  annnally. 

It  A'aries  widely  in  size  eAmn  in  the  limited  area  already 
AATAiked  over  by  the  McIntyre  Coal  Company.  As  measured 


he  mines  it  sIioavs  thus  : 

Sec. 

22, 

, ] 

hig.  33. 

McIntyre  Coal  bed,  E. 

Aver 

arming. 

Coal  and  Bony  Coal,  .... 

. . 1'  0' 

' to 

2' 

0”  . . . . 

...  1' 

G" 

Coal, 

. . 2'  0 

' to 

4' 

O’'  ...  . 

...  3' 

O' 

Boiiv  Coal  and  Slate,  .... 

O 

O 

' to 

0' 

3"  ...  . 

...  O' 

3" 

Coal, 

. . 0'  6' 

' to 

0' 

12“  .... 

...  0' 

10“ 

3 0' 

' to 

1' 

3 ' 

5' 

7" 

AVith  a hreclay  floor  (2'  to  6')  and  a l)lack  slate  roof. 

The  actual  merchantable  coal  to  be  Avon  from  the  tAvo 
benches  is  very  varial)le.  At  the  present  time  (June,  1879,) 
it  is  someAAdiat  less  than  3',  averaging  perhaps  not  more 
than  2'  8'^  Considerable  areas  of  the  bed  have  hoAvever  in 
tlie  past  averaged  a greater  thickness.  Mr.  Geo.  II.  Platt 
reports  that  one  small  area  near  tlie  south-Avest  outcrop  on 
the  A.  Carson  tract  yielded  neaily  7 feet  of  clean  coal.  At 
2'  8''  the  basin  is  yielding  of  coal  from  this  bed  4200  tons 
t ) the  acre. 

The  coal  is  deep  black,  shining,  and  usually  of  handsome 
appearance.  It  breaks  up  very  much  in  mining,  and  seems 
to  make  many  light  flakes  Avhich  bloAv  out  from  a locomo- 
tive stack  unconsumed. 


* This  bed  is  so  widely  known  throughout  .ill  these  regions  as  “Bed  E ” of 
McIntyre  that  the  term  is  retained  in  speaking  of  it,  without  by  anj-  means 
claiming  its  identification  with  Bed  E,  \^Freej>ort  Upper)  of  the  Allegheny 
mountain  system.  The  probable  relationship  is  discussed  in  another  part  of 
this  report  and  the  letters  for  the  coal  beds  are  used  here  merely  for  the  oon- 
■venience  of  those  accustomed  to  them  in  our  northern  counties. 


FIKST  COAL  BASIIi. 


GG.  131 


§ 199.  Analysis  of  a specimen  f rom  l>rift  Ko.  f [^E.) 

“The  coal  which  is  rather  tender,  has  a deej)  black  shin- 
ing lustre,  with  seams  of  grajdsh  black  coal.  The  specimen 
shows  blit  little  iron  jij^'i'ites. 


Water, 1.170 

Volatile  matter, 17.120 

Fixed  carbon, 73.682 

Sulphur, 843 

Ash, 7.185 


100.000 

81.71 

Gray,  'vvith  red  tinge.” 

(A.  S.  McUreath.) 

§ 200.  Analysis  of  a specimen  from  Drift  No.  Q.  (E.) 

“The  coal  has  a deep  black  glossy  lustre,  and  is  seamed 
with  grayish  lilack  compact  coal.  It  carries  a few  knife 
edges  of  slate  and  seems  in  the  main  free  from  iron  pyiltes. 


Water, 950 

Volatile  matter, 17.940 

Fixed  carbon, 71.151 

Sulphur, '.8.34 

Ash, 9.125 


Coke,  per  cent.. 
Color  of  ash,  . 


poodioo 

Coke,  per  cent., 81.11 

Color  of  ash, gray,  with  red  tinge. 

(A.  S.  McCreath.) 

The  ash  of  this  coal  was  also  analysed  by  Mr.  McCreath, 
with  the  following  result : 


Silica, 47.585 

Alumina, 40.117 

Oxide  of  iron, 6.143 

Titanic  acid,  1.190 

Lime, 900 

Magnesia, 731 

Sulphuric  acid, 932 

Phosphoric  acid, 123 

Alkalies, 1.486 


99.267 

§ 201.  Analysis  of  a third  specimen  from  bed  E,  McIn- 
tyre mines.  by  J.  M.  Stinson,  Mr.  McCreath’ s assistant,  in 
the  laboratory  at  Harrisburg : 
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Water,  at  225°, 740 

Volatile  matter, 17.3G0 

Fixed  carbon, 78.153 

Sulphur, 567 

Ash, 3.1S0 


IQO.OOQ 

Color  of  ash, gray. 

Coke,  j)er  cent., 81.900 

Fuel  ratio, 1 : 4.50 


§ 2U2.  Attalysis  of  a fourth  specimen  of  heel  E,  McIn- 
tyre mines^  by  A.  S.  McCreatli : 


Water,  at  225°, 720 

Volatile  matter, 17.420 

Fixed  carbon,  78.103 

Sulphur, 5G4 

Ash, 3.190 


100.000 

Color,  deep  black ; lustre,  sliining ; generally  free  from 
slate  and  pyrites  ; seamed  with  charcoal. 

§ 203.  These  analyses  show  that  the  coal  from  the  McIn- 
tyre coal  bed  E belongs  to  the  so-called  semi-hituminous 
coals,  the  proportion  of  fixed  carbons  to  volatile  hydrocar- 
bons lieing : 

In  the  first  specimen, 1 : 4.303 

In  the  second  specimen, 1 : 3. 906 

Average  of  two  specimens,  1 : 4.134 

§ 204.  Eeist  of  the  first  hranch  of  Rocky  run,  there  are 
no  openings  on  bed  E in  the  McIntyre  basin.  In  fact  it  has 
never  been  shown  that  bed  E catches  on  the  hills  at  all  east 
of  the  first  branch  ; if  it  does  so  it  must  be  in  the  extreme 
hill  top,  and  cover  a limited  area.  As  it  has  never  been 
found  there,  its  condition  is  unknown,  even  if  it  be  jiresent 
on  the  liill  crest. 

§ 205.  On  Bed  run,  heel  E has  been  opened  west  of  Ly- 
(‘oming  creek.  It  has  never  been  worked  for  shipment,  but 
only  to  show  the  existence  of  the  lied  at  that  point,  with 
its  size  and  charactHr.  It  occupies  the  same  position  with 
pyfepence  to  the  other  coal  beds  of  the  measures  as  at  Me-' 
Intyre. 
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Interval  between  bed  E and  bed  B,  by  barometer,  170'. 

§ 206.  Butler  opening,  on  bed  E. — Here  seventy  feet  of 
rocks  form  the  hill  over  the  bed,  made  up  apparently  of 
sandstone  and  conglomerate,  and  the  crest  of  the  ridge  is 
covered  deep  with  scattered  jiieces  of  massive  sandstone 
and  conglomerate. 

The  coal  is  nearly  on  a level  with  the  openings  on  bed  E 
at  McIntyre  ; but  the  centre  of  the  basin  has  already  been 
passed,  and  the  rise  of  the  coal  is  to  the  north.  The  open- 
ings are,  therefore,  about  970'  above  Lycoming  creek,  at  the 
foot  of  McIntyre  plane,  or  about  1,870'  above  ocean  level. 

The  drift,  now  partially  fallen  shut,  shows  thus  : — (Sec- 
tion 23,  Fig.  34) : 

Clay  slate  in  roof, 5'  0" 

Black  slate, 1'  O''  to  1'  3" 

Coal, 2'  8"  to  3'  0" 

Floor  not  seen ; apparently  fireclay. 

The  coal  is  all  in  one  solid  bench,  without  any  regular 
slate  partings  that  could  be  detected,  the  slate  being  in 
small,  irregular,  lenticular  masses. 

§ 207.  Analysis  of  bed  E,  at  Butler  opening,  Red  run, 
Lycoming  county : 


Water,  at  225°, 950 

Volatile  matter, 16.235 

Fixed  carbon,  70.602 

Sulphur, 688 

Ash, 11.525 


100.000 

gray,  with  pink  tinge. 

82.815 

1:4.35 


Color  of  ash,  . 
Coke,  per  cent.. 
Fuel  ratio,  . . 


Lustre  dull ; somewhat  coated  with  iron  oxide  ; generally 
very  firm ; partings  of  charcoal  numerous.  (A.  S.  Mc- 
Creath. ) 

§ 208.  The  Red,  Run  Coal  Company  have  had  numerous 
other  openings  made  on  coal  bed  E,  at  ditferent  places  on 
their  property,  but  they  are  now  closed.  It  seems  to  have 
varied  much  in  thickness.  Mr.  Coup  reported  it  full  o^-  feet 
thick  at  his  opening,  on  the  south  branch  of  Red  run.  In 
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other  openings  it  was  reported  as  showing  3'  to  3'  5"  of 
clean  coal. 

§ 209.  Area  of  E. — In  the  Red  rnn  region  bed  E covers 
considerable  ground.  It  would  reqiare  some  very  accurate 
topography  and  careful  trial  oi)ening  to  determine  just 
where  the  outcrop  turned  for  its  western  lindt ; but  a valu- 
able basin  of  it  is  already  clearly  enough  made  out. 

§ 210.  Internal  Measures  hetioeen  heds  E and  D. 

The  measures  underlying  coal  E,  in  the  McIntyre  section, 
are  entirely  sandstone — usually  massive — with  some  pebble 
conglomerate  ; and  this  continues  for  80  feet  or  more  down 
to  coal  bed  I). 

§ 211.  Coal  1)' . — -Prom  some  tiial  openings  made  on  the 
died  run^  there  is  reason  to  believe  that  a small  13"  coal 
])ed  conies  in  30  feet  below  coal  bed  E.  It  has  a roof  of 
clay  slate,  liolding  iron  ore  balls,  four  or  live  feet  in  thick- 
ness, and  a fireclay  door.  It  only  appears,  however,  in  one 
section  on  Red  run. 

§ 212.  Section  on  Red  run. — This  section  shows  the  ex- 
istence of  still  another  small  coal  bed  lietween  bed  E and 
bed  D,  and  only  about  25  feet  above  D ; embodied  in  black 
slate,  and  exhibiting  only  6"  to  8"  of  coal. 

While,  therefore,  the  McIntyre  section  shows  only  mas- 
sive sandstones  for  80  or  90  feet  between  E and  D,  the  Red 
run  section  shows  two  intermediate  small  coals,  one  25  and 
the  other  65  feet  above  bed  D ; but  they  are  both  entirely 
valueless ; and  their  absence  from  the  McIntyre  section 
either  sIioavs  that  they  are  of  too  local  a nature  to  persist 
even  across  the  small  intervening  distance  lietween  the  sec- 
tions ; or,  that  they  were  not  noticed  in  cutting  roughly 
down  across  the  more  exclusively  and  massively  sandstone 
interval  at  Mclntyi-e. 

§ 213.  Coal  D (Sec.  24,  Pig.  35)  appears  in  the  McIntyre 
trial  opening  as  a mass  of  coal  and  slate,  thus  : 

Average. 


Coal, 

6" 

to 

12"  . . 

. . . 0' 

9" 

Fireclay,  slate,  and  sandstone. 

3' 

O” 

to 

7' 

0"  . . 

...  5 

0" 

Coal,  . 

0' 

2" 

to 

O' 

4"  . . 

. . . 0 

3" 

Slate  and  bony  coal, 

0' 

i" 

to 

0' 

8"  . . 

. . . 0' 

0" 

Coal, 

0' 

3" 

to 

O' 

6"  . . 

. . . O' 

4" 
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Slate  and  bony  coal,  . . . . O'  6’  to  0 10" 0 8' 

Coal,  0 4 to  0'  8" O'  0 

5 I ■ to  II  0" 8'  0" 

With  a firecla3'  floor  of  about  1 foot  thick. 

As  it  was  oiil}'  opened  at  Mclntj're  for  measurement,  no 
specimens  could  be  xirocured  for  anah’sis. 

§ 214.  On  lied  run,  also,  bed  D (Sec.  25,  Fig.  36)  is  a mere 
mass  of  interleaved  coal  and  slate  layers.  Here  the  run 
imain  branch)  has  laid  the  bed  liare,  beautifully,  about  90 
feet  (by  barometer)  below  bed  E. 


vSandy  slates,  

Clay  slates, 

Black  slate, 

Coal, '1 

Black  and  gray  clay  slates, 

Coal, 

Black  slate, 

Coal, 

Slate  in  bottom,  

. P.  6'  6"  ■ 

5'  0' 

2'  6'' 

0'  6" 

1'  6"  to  1'  8' 
....  3 6" 
....  O'  3- 
....  07" 
....  0'  6' 

14'  O" 

Here  2'  3''  of  coal  lie  in  4'  1"  of  slate. 

Under  the  bottom  slate  there  are  10  feet  of  sandy  slate, 
and  then  sandstone. 

§ 215.  Butler's  D,  Sec.  26,  Fig.  37. — ^^Mr.  Butler  reports 
to  the  Bed  Run  Coal  Company  that  he  opened  the  coal  bed 
bed  T)  and  found  it  thus : 

Coal,  0'  10' 

Fireclay  slates,  . . 4 0 

Coal,  of  splinty  nature,  and  with  a small  slate  parting  near 

the  top,  1 8 

Black  slate,  0 5 

Bottom— Slate  ? 

Showing  that  the  coal  still  retains  at  that  opening  its  char- 
acter of  a mingled  bed  of  coal  and  slate. 

The  coal  itself  exposed  in  the  natural  opening  on  Red 
run  seems  to  be  good  and  hard.  It  is  possible  that  further 
development  may  find  this  bed  sufficiently  large  and  free 
from  slate  to  make  it  of  value ; but  the  openings  already 
made  do  not  indicate  it. 

§ 216.  Area. — Bed  I)  ought  to  cover  a large  area  in  the 
McIntyre  coal  basin,  both  on  the  east  and  west  sides  of  Ly- 
coming creek. 
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§ 217.  Inier^ml  hetiopcn  T>  and  C. — Underlying  coal  bed 
I)  at  McIntyre  there  are  about  50  feet  of  massive  sandstone, 
part  of  it  a peb]')le  conglomerate. 

It  is  easily  seen  that  in  the  McIntyre  basin  j^ebble  rock 
ceases  to  be  any  guide  at  all  in  tlie  measures,  as  it  is  found 
interleaved  all  through  tlie  Lower  Productive  Coal  group. 

On-  the  lied  run  side  of  Lycoming  creek  the  measures 
between  I)  and  C are  chiefly  thin  bedded  sandstones  and 
an  occasional  layer  of  slates  and  slaty  sandstone. 

§ 218.  Coal  hed  C at  McIntyre  was  opened  and  measured 
thus,  (Sec.  27,  Fig.  38) : 


Coal, 

. 10"  to 

18" 

Averaffe. 
r 4" 

“ Sulphur  slate,”  . . . 

2”  to 

6" 

0 4 

Coal,  ... 

9"  to 

14" 

10 

Sandstone  and  slate, 

. S'  0"  to  5'  0” 

3 6 

Coal, 

. 10  ' to 

16" 

12 

5'  9 

9'  6" 

7'  4" 

Making  in  all  some  3 feet  of  coal.  But  it  does  not  average- 
that  size,  nor  do  the  size,  the  manner  of  interleaving  with 
slate  partings,  and  the  character  of  the  coal  afford  indica- 
tions of  a valuable  bed. 

§ 219.  On  Red.  nun  Mr.  Coup  reports  to  the  Red  Run  Coal 
Company  that  he  found  “tlie  coal  bed  C fully  12"thick  of 
coal,  and  with  79  feet  of  hill  above  it.” 

It  is  imperfectly  exposed  on  tlie  main  branch  of  Red  run, 
and  is  evidently  a small  bed  of  coal. 

Whatever  its  size,  taking  the  whole  basin  this  bed  must 
cover  a large  area. 

§ 220.  Internal  hetioeen  C and,  B. — Below  coal  bed  C at 
McIntyre  the  measures  are  made  up  of  a brown  sandstone, 
about  20  feet  thick,  carrying  iron  ore  balls  in  the  lower  por- 
tion. 

Under  it  there  is  a 2 foot  layer  of  black  slate  with 
plant  impressions. 

In  the  Red  run  section  the  interval  between  Beds  C and 
B is  filled  almost  entirely  with  dark  colored  clay  slates  with 
some  few  layers  of  a thin  bedded  slaty  sandstone. 
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§ 221.  Coal  bed  B was  for  many  years  the  only  coal  bed 
worked  in  the  McIntyre  basin.  The  old  Ralston  mines,  the 
Red  rnn  openings,  the  Cartersville  oiienings,  &c.,  were  all 
on  coal  bed  B : and  also  the  McIntyre  and  Robinson  mines 
on  Rocky  rnn. 

When  the  McIntyre  compiled  section  was  made,  bed  B 
measured  (as  stated  in  § 190)  as  follows,  (Fig.  40,  page  119) : 


Coal, 

. . 0' 

8" 

to 

1'  1” 

Averaging. 
0'  lO" 

Bony  Coal, 

. . 0 

1 

to 

0 5 

0 3 

Coal, 

. 0 

7 

to 

10 

0 9 

Fireclay  and  slate,  . 

2 

0 

to 

5 0 

2 6 

Coal, 

. 0 

8 

to 

12 

1 0 

Slate,  

. . 0 

2 

to 

0 9 

0 7 

Coal, 

. . 0 

9 

to 

14 

1 2 

4' 

11” 

to  10' 9 ' 

7'  1' 

Or,  over  3 feet  of  coal.  But  this  is  too  high  for  an  average. 

§ 222.  The  present  new  driving  on  B at  McIntyre  has 
not  yet  got  an  average  of  full  2 feet  of  clean  coal ; nor  any 
indication  that  three  feet  will  be  exceeded. 

This  new  drift  on  B affords  an  example  of  the  difficulty 
of  judging  of  the  value  of  any  coal  bed  from  a few  open- 
ings. The  heading  is  now  (1879)  some  hundred  yards  in 
and  measurements  are  given  below  : 1,  at  the  starting  point 
as  soon  as  solid  coal  was  reached  ; 2,  3,  4,  at  intervals  of 
some  hundreds  of  feet  apart.  See  Sec.  31,  Fig.  42. 


1. 

2. 

Slate  roof. 
“Sulphur,’ 

> 4IF 

Slate  roof. 
Sulphur,  . . 

4” 

Coal,  . . 

. . 4 ” 

Coal,  .... 

4” 

B(Ae,  . . 

. . n" 

Bone,  . . . 

2” 

Coal,  . . 

. . 18  ” 

Coal,  .... 

17” 

Stone,  . . 

. . 8 ” 

Bone,  . . . 
Fireclay,  . . 

3" 

Bone,  . . 

. . 2|' 

3” 

Stone,  . . 

. . 5 '' 

Bone,  . . . 
Coal, .... 

3” 

Coal, 

• • 

1” 

Stone,  . . 

. . 3 ” 

Bone,  . . . 

7” 

Coal,  . . 

..  1 " 

Coal,  .... 

4” 

Bone,  . . 

. . 4 ”, 

Bone,  . . . 

6” 

Coal,  . . 

. . 2i” 

Coal,  .... 

7” 

Stone,  . . 
Coal,  . . 
Rock  floor. 
Starting  in 

. . 6 ' 

. . 7 ' 

drift. 

Rock  floor. 

Jan.  14,  1879. 

3. 

4. 

Slate  roof. 

73  O 

Sulphur,  ...  2” 

6'^ 
c;  - 

Coal, 25” 

Fireclay,  . . .12'' 

Coal, 1” 

3 

Rock,  ....  4” 

— t- 

C 

Coal, 2'' 

O jH 

Bone  coal  and 

" % 

badly  mixed,  9" 

^ o 

Rock,  ...  3” 

Coal, 7” 

Rock  floor. 

c3  in 

Changed  to  no  sul- 

CD  ^ 

phur  and  coal  to 

27”. 

m 

March  1,  1879. 

June  1,  1879. 
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§ 223.  Tlie  statistics  of  the  old  mines  of  McIntyre  and 
Rohinson  on  Rocky  nin  have  already  been  given  in  the  ex- 
tract quoted  from  tlie  Report  of  18.08  (§  168  above.)  These 
mines  certainly  never  had  B averaging  full  3 feet  of  clean 
coal. 

§ 224.  Bed  B is  reported  to  have  been  opened  on  Hound 
run  and  on  the  liranches  of  Rocky  I'un,  east  of  Hound  run. 
'I he  coal  bed  certainly  passes  through  all  that  region  and 
C(')uld  easily  be  found  and  developed.  The  openings  how- 
ever are  all  very  old,  and  have  long  since  fallen  shut. 

On  the  west  side  of  Lycoming  creek  there  have  been  nu- 
merous openings  and  workings  on  B.  Such  of  the  facts 
concerning  these  openings  as  were  obtainable  in  18.^4  have 
already  been  quoted  from  the  Report  of  18.08,  § 171,  above. 

§ 225.  The  old  Astonville  Coal  mines  on  B are  on  the 
south  and  west  side  of  Red  run,  1 mile  west  from  Ralston  ; 
845'  (by  barometer)  above  the  i-ailroad  track  at  Ralston,  or 
about  1712'  above  the  ocean  level. 

'Ihe  iron  ore  of  XI  was  woilced  directly  below  them,  and 
taken  by  tram  road  around  the  mountain  side  to  the  Aston- 
ville  furnace  at  the  mouth  of  Frozen  run. 

Tlie  old  drif  ts  on  B,  now  entirely  fallen  shut,  were  headed 
south,  and  evidently  drained  the  coal  rising  in  that  direction. 
The  hill  rises  70  feet  above  the  coal  opening  affording 
abundance  of  cover.  A great  mass  of  bone-coal  and  slate- 
refuse  lies  at  the  mouth  of  the  mines  : and  as  but  little 
coal  was  shijiped,  the  slate  and  bone  jiartings  must  have 
been  heavy. 

But  though  there  is  a 70  foot  hill,  in  sjiite  of  this  amount 
of  cover,  the  area  of  coal  must  be  small,  for  the  rise  of  the 
coal  to  the  south  is  decided  at  this  iioint,  and  the  crest  be- 
tween Red  run  and  Frozen  run  is  here  narrow.  The  broad 
spread  of  the  coal  area  is  further  up  Red  run. 

§ 226.  The  Red  run  mines,  on  B,  were  opened  on  the 
main  branch  of  Red  run,  by  the  Red  Run  Coal  Company, 
and  have  been  long  since  abandoned.  They  had  a plane, 
and  “shipped  in  18.54,  1855,  and  1856,  at  least  20,000  tons.” 
The  details  about  this  work  have  been  already  quoted  in 
§ 175,  above. 
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These  old  mines  on  Red  run  are  now  nearly  entirely 
closed.  A measurement,  as  obtained  in  one  old  drift, 
showed : 


Clay  slates,  . . 
Black  slate,  . 
Coal,  .... 
Black  slate,  . 

Coal, 

Floor  not  seen. 


4'  0" 

O'  9'  to  1-  0" 

O'  5 ■■  to  O'  6 ' 

O'  2 ' to  0'  3" 

1'  8" 


This  makes  only  two  feet  of  coal  in  all. 

The  bed  seems  to  have  averaged  some  three  feet  in  thick- 
ness, always  in  two  benches.  The  company  report  that  the 
bed  showed  in  places  : 

Coal, 1'  8 ' 

Slate  parting, 3'  0 ' 

Coal, 2 6"  to  3 0" 

But  this  is  evidently  above  any  average  yield  of  the  bed. 

The  following  analysis  of  the  coal  from  bed  B,  at  the  old 
Red  run  mines,  is  furnished  by  the  company,  thus  : 


Fixed  carbon,  76.469 

Volatile  matter,  9.011 

Ash, 13.470 

Sulphur, 048 

Water, 1.002 


100.000 


There  must  certainly  be  some  error  in  the  analysis  as  re- 
turned by  the  chemist.  Dr.  James  R.  Chilton.  The  pro- 
portion of  volatile  hydro-carbon  is  low  enough  for  an  an- 
thracite or  semi-anthracite  coal. 

There  is  probably  a clerical  error  of  9.011  for  19.011  for 
the  volatile  hydro-carbons ; and  76.469  instead  of  66.469 
for  the  fixed  carbon.  "With  these  corrections  Jhe  analysis 
would  represent  the  average  condition  of  coal  B. 

A specimen  of  the  coal  from  the  new  opening  on  B,  at 
McIntyre,  was  forwarded  to  Mr.  McCreath,  and  yielded  the 
following  analysis : 


Water,  at  2250, 0.510 

Volatile  matter,  16.860 

Fixed  carbon, 63.898 

Sulphur,  782 

Ash, 17.950 


100.000 
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Color  of  ash, gray. 

Coke,  per  cent., 82.630 

Fuel  ratio, i;3.79 

Specific  gravity,  1.440 


“ Dull  black  ; generally  free  from  pyrites  ; carries  numer- 
ous bands  of  slaty  coal.” 

§ 227.  The  Carter  smile  mines  ^ on  bed  B,  were  opened  on 
the  mountain  on  the  west  side  of  Lycoming  creek,  for  the 
Cartersville  furnace.  Some  2,000  tons  of  coal  were  removed 
in  all,  but  none  of  it  used  at  the  furnace. 

A specimen  of  the  coal  from  the  old  Carter  opening^  on 
B,  yielded,  to  Mr.  McCreath’s  analysis: 


Water,  at  225°, 1.220 

Volatile  matter, 15.825 

Fixed  carbon,  72.474 

Sulphur, 636 

Ash, 9.845 


100.000 


gray. 
82.955 
1 : 4.58 


Color  of  ash,  . 
Coke,  i^er  cent.. 
Fuel  ratio,  . . 


A specimen  of  the  coal  from  the  old  Red  run  mines,  on 
B,  yielded,  to  Mr.  McCreath’s  analysis: 


Water,  at  225°, 730 

Volatile  matter, 16.930 

Fixed  carbon,  74.116 

Sulphur, 677 

Ash, - ■ . 7.547 


■ 100.000 

Color  of  ash, gray. 

Coke,  per  cent., 82.34 

Fuel  ratio, 1 ; 4.38 


‘ ‘ Deep  black  ; iridescent ; rather  tender  ; somewhat  coated 
with  iron  oxide.” 

Tlie  company  is  reported  to  have  worked  only  the  lower 
bench,  and  found  it  average  2 feet  9 inches  of  clean  coal. 

§ 228.  Locomotive  coal  test. — The  Red  Run  Company  fur- 
nish the  following  record  of  a test  of  coal  from  bed  B, 
mined  at  the  Red  run  mines,  on  locomotives,  dated  August 
1,  1864  : 
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“By  instructions  from  ]\Ir.  Bowen,  resident  engineer,  en- 
gine No.  68,  (Jeremiah  Burns,  engineer,  and  E.  C.  McCor- 
rhick,  tireman, ) made  a number  of  trial  trips  from  Elmira 
to  Williamsport,  using  coal  from  Bed  run  mines.  They 
report : 

“We  find  it  makes  more  steam  with  a less  quantity  of 
coal,  burns  clearer,  makes  no  clinker,  and  is  entirely  free 
from  sulphur  or  any  deleterious  substance ; and  would 
recommend  it  as  equal  to  if  not  superior,  as  a fuel  for  loco- 
motives, to  any  coal  we  have  ever  used.” 

These  locomotive  tests,  when  fairly  made  and  reported, 
are  valuable  evidence  of  the  steam-raising  power  of  a coal. 

§ 229.  The  area  of  bed  B in  the  McIntyre  coal  basin  is 
very  great ; and  this  bed  is  really  the  most  important  factor 
in  the  future  history  of  the  coal  trade  of  this  region. 

§ 230.  The  level  above  tide  of  the  old  Bed  run  mines  is 
only  1667'.  The  old  Astonville  mines,  on  the  same  bed,  B, 
are  1712'.  This  shows  the  shape  of  the  basin,  and  the  aver- 
age slope  of  the  bed  between  these  two  places. 

§ 231.  Measures  between  B and  A. — Underlying  coal  bed 
B there  is  a bed  of  fireclay  at  Mclntju’e,  three  feet  thick  ; 
and  under  this  a layer  of  massive  brown  sandstone,  from 
7 to  11  feet  thick. 

§ 232.  Coal  bed  A. — Directly  under  this  brown  sandstone 
comes  in  coal  A,  showing  a section  at  McIntyre,  thus : 


Average. 

Slate, 6"  to  2'  0" 10" 

Coal, 6 ' to  1'  O' O'  9" 

Slate  and  shale  mixed,  ...  4'  0'  to  7'  0" 5'  0" 

Coal, 0'  6'  to  1'  0 ' 0'  9" 

Shale, 2'  0"  to  4'  0 ' 3'  O'' 

Coal, 0'  2"  to  0'  6" O'  4' 


7 8''  to  15'  6" 10  10 ' 

The  bed  is  entirely  worthless,  being  made  up  of  thin 
layers  of  coal  between  thick  layers  of  slate.  In  fact  it  does 
not  hold  anything  like  this  thickness  of  coal.  At  the  cut- 
ting at  the  top  of  the  plane  the  total  measurement  of  coal 
has  diminished  to  less  than  six  inches.  Practically  A may 
be  dismissed  from  consideration  ; for  it  is  nowhere  opened 
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in  the  basin  now ; and  there  lias  never  been  grounds  for 
expecting  it  to  prove  workable  ; except  a report  that  it  was 
once  struck  in  a well  on  Red  run  mountain,  and  was  there 
tliree  feet  thick. 

§ 233.  The  Pottsdille  Conglomerate. — Directly  below  bed 
A comes  the  conglomerate,  varying  somewhat  in  its  upper 
member.  The  best  exposure  is  at  the  incline  plane,  where 
it  consists  of 

Fine-grained,  massive  sandstone, 10'  0" 

Pea  conglomerate,  very  massive,  with  pebbles  of  white 

quartz, 60'  0" 

Tlie  McIntyre  section  shows  only  56  feet  instead  of  70, 
as  here.  It  occupies  a great  area  in  the  McIntyre  basin  ; 
and  so  far  as  seen  seems  to  keep  both  its  thickness  and  its 
character,  as  given  above.  Its  area,  indeed,  is  far  greater 
than  its  mere  outcroii  indicates  ; for  it  rises  high  on  its  out- 
crop, and  spreads  out  over  a broad  plateau,  at  least  2,200 
feet  above  the  ocean  level. 

The  ice  movement  being  to  the  southward,  and  the  slope 
of  the  surface  being  also  southward,  everything  for  miles 
south  of  the  north  outcroj)  of  XII  is  covered  up  with  its 
massive  fragments,  which  are  found  lying  even  on  toj)  of 
measures  which  are  geologically  above  it  in  the  series.  In 
all  the  northern  counties  where  the  glacial  ice  has  shown 
its  power,  tlie  transportation  of  blocks  of  XII  from  their 
proper  iilaces  at  the  outcrops  has  been  the  fruitful  parent 
of  many  errors. 

This  is  the  case  where  masses  of  XII  are  seen  covering 
the  bottom  slopes  of  mountains,  the  summits  of  which  are 
cajiped  by  X. 

An  opposite  kind  of  deception  is  produced  by  finding 
blocks  of  XII,  (as  in  the  northern  part  of  the  McIntyre 
basin,)  stranded  on  some  high  ridge  composed  of  coal 
measure  rocks,  XIII. 

§ 234.  The  Mauch  Chunlc  reel  shale. — The  red  rocks  of 
XI,  (Rogers’  Umbral,)  come  in  as  red  clay  and  fireclay  di- 
rectly under  the  Conglomerate  of  XII.  Their  mode  of  oc- 
currence, thickness,  &c.,  has  already  been  given  in  the 
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McIntyre  plane  vertical  section,  (in  § 193,)  and  more  fully 
in  quotations  from  the  Final  Report  of  1858. 

§ 235.  Tice  iron  ores  of  XI  were  being  mined  for  the 
furnaces  at  the  time  the  work  was  done  for  the  First  Geo- 
logical Survey,  and  the  measurements  there  given  are  more 
accurate  and  complete  than  can  now  be  obtained  at  the 
abandoned  mines. 

§ 236.  At  the  McIntyre  plane^  is  the  best  exposure  at 
present.  Here,  in  December  of  1872,  the  Red  Run  Coal 
Company  employed  Frederick  Butler  to  uncover  and  meas- 
ure them.  His  report  was  as  follows  : 

White  iron  ore,  mixed  with  tireclay, 


Shale 10'  O ' 

Red  ore,  in  balls, 3 6 

Shale, 8 0' 

Red  ore, 3 0" 

Red  shale, 20  0" 

Fireclay,  12  0" 

Rock, 


From  present  appearance  this  would  seem  to  be  an  exag- 
geration of  the  thickness  of  tlie  solid  ore. 

§ 237.  On  the  Red  run  side  of  Lycoming  creeJc  the  Red 
Run  Company  report  that  the  white  ore  yielded  them  three 
to  four  feet  of  iron  ore.  No  ore  at  all  can  be  seen  there 
now. 

§ 238.  At  the  old  Carterville  Furnace  mines,  now  fallen 
in,  a specimen  was  taken  from  a pile  of  it  lying  at  the  mine 
mouth,  for  analysis  by  Mr.  McCreath,  and  proved  to  be  a 
good  ore,  holding  an  unusually  low  percentage  of  both 
phosphorus  and  sulphur. 

“Ore  exceedingly  hard  and  tough,  fine-grained;  crust 
hematitic.  Fresh  fracture  glistens  with  small  scales  of  mica. 
Color  generally  reddish  gray.” 


Metallic  iron, 31.000 

Metallic  manganese, 288 

Sulphur, trace. 

Phosphorus, 075 

Alumina, 1.004 

-Lime, I.o.-q 

Magnesia, 1.549 

Insoluble  residue,  28.770 
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§ 239.  White  ore.  — The  old  Asionville  charcoal  f urnace 
ran  for  many  years  on  these  ores  of  XI,  an  analysis  of 
Avliich  (white  ore)  was  made  as  early  as  1830,  by  W.  AV, 
Mather,  at  AA^est  Point,  N.  Y.,  resulting  as  follows: 


Carbonic  acid 27.47 

Carbon, 1.52 

“Water, 1.50 

Silica, 14.50 

Alumina, 6.80 

Protoxide  of  iron,  with  trace  of  manganese, 47.64 

liime, 0.01 

Sulphuric  acid, trace. 

IjOss,  0.56 


100.00 

Metallic  iron,  37.05  per  cent. 


This  white  ore  of  XI  was  analysed  again  in  1873,  by  James 
Damant,  at  AA^illiam sport,  Pa.,  and  yielded  36  per  cent,  of 
metallic  iron,  no  other  constituents  lieing  recorded. 

§ 240.  The  iron  ores  cf  XI,  along  Lycoming  creek,  in 
the  McIntyre  coal  basin,  were  known  at  an  early  date,  and 
their  value  fully  appreciated  and  somewhat  overrated. 

§ 241.  Iron  making  was  started  at  the  old  Astonmlle  fur- 
nace, on  Lycoming  creek,  at  the  month  of  Frozen  iiin, 
about  1837,  using  the  white  carlionate  ore  of  XI,  charcoal  as 
fuel,  and  a cold  blast.  The  furnace  made  good  metal,  and 
the  enterprise  was  a success  for  a number  of  years.  The  fol- 
lowing testimony  to  the  grade  of  metal  made,  is  given  by 
J.  & J.  Essington,  owuiers  of  the  Crescent  iron  mill,  on 
Lycoming  creek,  and  dated  X^oveniber  16,  1840  : 

“AA"e  have  made  a satisfactory  trial  of  the  pig  iron  made 
from  the  wdiite  or  gray  ore  made  at  the  Lycoming  A^alley 
Iron  Company’s  furnace,  on  Frozen  run,  and  are  perfectly 
satisfied  that  the  bar  iron  made  from  it  is  equal  in  quality, 
if  not  superior,  to  any  manufactured  in  this  State.” 

The  old  Astonville  furnace  blew^  out  about  1847. 

§ 242.  The  Lycoming  Iron  Company  bought  out  Lieb, 
Alartin  & Co.,  and  erected  the  new  furnace  at  Astonville, 
wdiich  blew^  in  in  1853,  and  chilled. 

In  1864  Messrs.  Langdon  and  Alliright  bleiv  in  again  on 
anthracite  coal,  using  only  a small  quantity  of  the  ore  of 
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XI,  as  a mixture.  Since  the  flood  of  1865,  when  the  fur- 
nace blew  out,  it  has  remained  idle. 

It  will  be  noted  that  the  flrst  charcoal  furnace  history 
was  a success  ; that  the  second  anthracite  furnace  history 
was  disastrous  throughout. 

§ 243.  The  small  ahandoned  furnace  near  the  railroad 
track  at  Astonville,  was  flrst  blown  in  in  1855,  by  William 
Thompson,  of  Xew  York,  on  the  white  ore  of  XI,  and 
charcoal.  It  never  worked  well,  remained  in  blast  only 
five  or  six  months,  and  has  stood  idle  ever  since. 

§ 244.  Carter sville furnace — on  Lycoming  creek  ; 24  miles 
south  of  Roaring  branch  ; 3^  miles  north  of  tlie  old  Aston- 
ville furnace  ; miles  north  of  Ralston  and  near  the  foot 
of  McIntyre  plane ; on  the  jiroperty  of  the  Red  Run  Coal 
Company  ; was  built  by  Mr.  Carter,  of  Tamaqua. 

The  stack  was  finished  in  1854,  but  stood  until  1874  be- 
fore it  was  put  in  blast  by  Mr.  Williams,  of  Minersville. 
It  was  blown  from  May  20,  1874,  to  July  20,  1874,  and  never 
again. 

It  used  about  500  tons  of  the  white  ore  of  XI  mixed  with 
ore  from  New  York  State.  The  fuel  was  anthracite. 

Taken  altogether  the  record  of  iron  making  from  the  iron 
ores  of  XI  in  this  Astonville  region  would  have  been  one  of 
disaster,  except  for  the  original  charcoal  furnace  which  used 
these  native  ores  unmixed. 

The  anthracite  stacks  used  only  a small  part  of  native 
ores  of  XI,  and  relied  chiefly  on  the  “Mansfield”  ores  of 
VIII  in  Bradford  county  or  on  the  fossil  ore  of  V from  Clin- 
ton county,  New  Y^ork,  both  of  these  ores  being  as  a rule 
lean  and  sandy.  The  flux  was  brought  by  rail  from  the 
Williamsport  region,  and  the  anthracite  fuel  reached  the 
stacks  from  a long  distance  off.  Hence  disaster  in  every 
trial. 


Summary  of  the  foregoing  details. 

§ 245.  The  McIntyre  Goal  measures  in  the  hills  between 
the  second  and  third  branches  of  Rocky  run,  only  extend 
3 or  3i  miles  to  the  east-north-east  of  the  village. 

10  GG. 
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Tlie  coal  area  lies  nortli  of  tlie  main  stream  of  Rocky 
run,  and  of  the  third  (or  southern)  hrancli  of  it. 

A small  coal  area  may  also  lie  south  of  Rocky  run  just  at 
the  forks  of  the  second  and  third  branches. 

§ 240.  Starting  in  on  the  iiills  between  the  second  and 
third  brandies  of  Rocky  run  : coal  measures  cover  all  the 
hill  tops  to  the  north  of  Rocky  run,  and  Avestward  to  Ly- 
coming creek ; their  southern  limit  being  the  hills  on  the 
north  side  of  Rocky  run  ; and  tlieir  northern  limit  equally 
well  defined  by  McIntyre  mountain,  a ridge  of  Conglom- 
erate, rising  to  220(0,  its  bold  crest  lieing  the  divide  between 
the  waters  of  Rocky  run  and  Lycoming  creek.  This  long 
straight  mountain  of  All  liecomes  in  Bradford  county  the 
Towanla  mountain,  the  northern  limit  of  the  Barclay  Coal 
basin. 

§ 247.  The  loss  of  acreage  of  coal  area  by  numerous  val- 
leys of  erosion  in  the  eastern  half  of  the  McIntyre  basin  is 
very  great,  liecause  the  coal  beds  lie  so  near  the  hill  tops. 

The  uppermost  bed,  E,  underlies  a very  small  area. 

The  loAver  bed,  B,  underlies  nearly  all  of  the  country 
within  the  outcrops  of  the  Conglomerate,  a very  consider- 
able area  ; easily  accessible  on  Coal  run,  on  the  first  branch, 
on  Hound  run,  aiid  on  the  second  liranch  of  Rockj^  run.  Its 
coals  can  be  brought  doAvn  to  the  Lyconung  creek  cheaply. 

It  cannot  be  many  years  before  a knowdedge  of  the  ex- 
istence of  a regular  lied  of  assured  value  (as  to  quality  of 
coal)  AAull  cause  the  lands  of  the  basin  to  be  rated  as  Avork- 
al)le  coal  property  even  if  the  bed  may  not  average  quite 
up  to  3 feet ; and  there  seems  evei’y  reason  for  believing 
that  lietAveen  2i  and  3 feet  of  coal  can  be  obtained  from  it ; 
although  it  is  alAvays  parted,  and  requires  a large  handling 
of  Avaste  stuif. 

§ 248.  West  of  Lycoming  creek,  the  McIntyre  basin  has 
a higher  value  and  a brighter  future,  although  the  main  and 
liranch  valleys  of  Red  run  and  Frozen  run  cut  up  this  west- 
ern half  as  badly  as  those  of  Rocky  run  cut  up  the  eastern 
half  of  the  liasiu. 

'riie  loAver  coals  catch  on  tlie  hill  tops  betAveen  Red  run 
and  Frozen  run,  along  the  south  side  of  the  basin. 
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McIntyre  mountain  may  be  said  to  cross  the  Lycoming 
and  with  the  same  liigh  straight  crest  (2200  feet  above  tlie 
ocean)  marks  the  north  edge  of  the  basin  at  the  head  waters 
of  Red  run  and  Frozen  run. 

The  basin  extends  west  from  Lycoming  ci-eek  to  a point 
in  Jackson  township  6 or  7 miles  west  of  McIntyre. 

The  uiipermost  (McIntyre)  bed,  E,  underlies  several  hun- 
dred acres.  The  exact  amount  cannot  be  stated  for  want  of 
special  contoured  majDS. 

The  lower  beds  have  been  opened  at  various  times. 

Bed  B,  all  told,  covers  a very  large  area.  The  numerous 
old  openings  on  it  go  to  show  that  between  2^  and  3 feet  of 
coal  can  be  obtained  from  it  in  tlie  Red  run  region,  but  al- 
ways at  the  expense  of  handling  a great  deal  of  waste  and 
exercising  much  care  in  getting  rid  of  sulphur  slate. 

The  whole  region  however  possesses  a considerable  value 
for  future  production. 

§ 249.  At  present  the  entire  produci  of  coal  is  mined  from 
bed  E,  and  at  the  McIntyre  mines  alone ; no  other  nunes 
being  in  operation. 

§ 250.  No  faults. — So  far  as  the  exposures  of  rock  in 
place,  or  coal  openings,  sufficed  to  determine,  the  McIntyre 
coal  basin,  along  its  whole  length  from  the  eastern  to  the 
western  end  of  the  broad  pointed  canoe-shaped  synclinal, 
is  singularly  yrce/Vem  all  faults,  important  cross  rolls,  or 
variations  in  the  measures  themselves. 

§ 251.  Regular  a y. — One  complete  vertical  section  seems 
to  apply  with  great  regularity  to  the  wdiole  basin : and  the 
reported  sudden  clianges  of  measures  in  jioint  of  distances 
between  coal  beds,  or  disturbances  of  ordinary  horizontal- 
ity,  are  found  to  spring  from  some  misidentification  of  the 
coal  beds,  misconceiition  of  the  structure,  or  eiTors  in  lev- 
eling. In  the  underground  workings  moreover  everything 
has  been  regular  and  smooth. 

§ 252.  Dips. — On  its  south  side  the  beds  leave  the  basin 
on  a gentle  rise. 

A hrecciated  calcareous  rock,  noticeable  in  aijpearance, 
shows  at  Ralston  some  35  to  40  feet  above  tlie  creek  : this 
rock  reaches  railroad  level  between  Ralston  and  McIntyre 
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l^lane  : and  must  pass  some  40  feet  below  R,.  R.  level  at  Mc- 
Intyre plane.  As  tlie  foot  of  the  plane  is  some  35  feet 
above  Ralston,  more  or  less,  the  actual  rise  for  this  mile  is 
not  moi'e  tlian  40  feet.  But  from  that  southward  the  rise 
becomes  at  once  sharper. 

On  the  north  side  the  basin  is  steeper,  and  the  rise  to  the 
north  is  already  very  considerable  at  McIntyre,  working  as 
they  do  there  from  the  centre  of  the  synclinal  axis. 

§ 253.  Marliets. — The  geographical  jmsition  of  the  McIn- 
tyre basin,  and  its  proximity  to  the  great  market  for  steam 
raising  coals  afforded  by  central  and  western  ISTew  York,  is 
what  g'Res  the  value  to  the  basin.  Twenty-four  miles  (via  the 
Northern  Central  railroad)  puts  the  coal  at  "Williamsport, 
on  the  Philadelphia  and  Erie  R.  R.  Fifty  miles  (via  the 
Northern  Central  R.  R.)  puts  the  coal  at  Elmira,  ou  the  New 
York,  Lake  Erie,  and  Western  R.  R.  and  in  connection 
Avith  the  Avhole  railroad  system  of  central  New  Yoik. 

In  the  jAresence  of  the  large  Clearlield  county  coal  bed  at 
Iloutzdale,  or  the  big  bed  of  Cumberland,  these  McIntyre 
beds  would  not  count  of  much  value.  Large  beds,  indeed, 
lie  entirely  unheeded  in  Clearfield  and  Somerset  counties. 
But  it  is  doubtful  whether  the  richest  coal  land  of  western 
Pennsylvania  produces  more  pecuniary  ^trofit  to  the  owner 
and  shipper  than  these  smaller  coal-lted  lands  of  the  de- 
tached basins  of  northern  Pennsylvania. 

For  the  chief  market  su])plied  by  these  northern  basins 
there  is  no  competition  with  either  Clearlield  county  or  the 
Cumberland  basin  of  Maryland  ; their  competition  is  simply 
Avith  each  other. 

Into  such  competition  the  McIntyre  basin  enters  Avith  a 
reasonable  chance  of  success. 

The  Barclay  basin  is  Avorking  its  Barclay  coal  bed,  B, 
Avith  from  2^  to  3 feet  of  average  thickness.  The  Bloss  bed 
of  the  Blossburg  basin  is  doAvn  to  about  that  thickness  over 
mucli  of  the  coal  area  ; and  the  northern  basins  of  McKean 
county  are  shipping  from  a coal  bed  of  Just  about  the  same 
size. 

There  is  little  reason  to  doubt  that  the  future  Avill  see  ex- 
tensNe  shipments  from  this  basin,  increasing  i)ari  passu 
with  those  of  the  neighboring  coal  fields. 
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The  total  shipments  from  the  McIntyre  coal  basin  have 
not  been  great. 

The  old  mines  on  coal  bed  B may  have  shij)ped  in  all 
40,000  to  60,000  tons. 

The  McIntyre  mines,  since  they  opened  at  McIntyre,  have 
shipped  about  one  and  a half  million  tons. 

§ 264.  Coke  from  McIntyre  Coal. — Some  of  the  McIntyre 
Coal  was  rudely  coked,  in  the  open  air,  for  the  purpose  of 
testing  its  coking  qualities. 

Mr.  McCreath  thus  described  the  sanijile  forwarded  to 
the  Laboratory  for  examination  : — 

“Coke  from  unwashed  coal;  shows  numerous  lenticular 
masses  of  slate  ; lusti’e  dull ; structure  generallj*  rather 
dense;  but  the  coke  seems  comparatively  easily  crushed.” 

By  analysis  : 


Water  at  225°, 405 

Volatile  matter, 891 

Fixed  carbon,  89.123 

Sulphur, 689 

Ash, 8.892 


100.000 


Chapter  YII. 

Mansfield  ore  in  Lycoming  county. 

§ 266.  Fossiliferous  beds  of  iron  ore,  lying  among  Che- 
mung strata,  in  the  upper  jiart  of  Formation  VIII,  have 
been  long  known  and  mined  in  the  neighborhood  of  Mans- 
field in  Tioga  county. 

These  ore  beds  are  described  in  Rejiort  of  Progress  G,  on 
Bradford  and  Tioga  counties ; analyses  are  given  to  exhibit 
their  character ; and  sections  to  show  their  place  in  the 
series  of  the  rocks. 

What  seem  to  be  the  same  beds,  or  beds  of  like  charac- 
ter, holding  the  same  relative  geological  position  in  the  col- 
umn of  formations,  were  recognized  by  Mr.  Sherwood  in 
the  foot  hills  of  the  Allegheny  escarpment,  along  the  north 
side  of  the  Williamsport  valley,  in  Lycoming  county.  The 
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beds  are  steep  and  their  outcrop  runs  in  a continuous,  al- 
though somewhat  irregular,  crenulated  line  from  west  to 
east  across  Pine  creek  and  Lycoming  creek. 

§ 256.  The  ore  is  of  much  the  same  character  as  in  Tioga 
county.  It  is  always  fossiliferous,  carrying  many  fish 
teeth : is  usually  reddish  brown  in  color,  sometimes  grayisli ; 
and  lies  in  reddish  and  jiurple  slates,  with  some  gray  clay 
slate  layers. 

§ 257.  Tlie  Hayes  ore  mine,  on  Lycoming  creek,  and 
Northern  Central  railroad,  one  third  of  a mile  north  of 
Cogan  station,  was  opened  and  worked  for  the  furnaces  at 
Danville,  but  is  now  (1879)  closed. 

The  bed  dips  steeply  to  the  north  and  is  reported  to  have 
shown  from  2 to  4 feet  of  ore  in  all. 

An  average  specimen  was  obtained,  and  analysed  by  Mr. 
McCreath,  avIio  reported  thus  : 

“The  ore  is  rather  coarse  grained,  and  highly  fossilifer- 
ous ; it  carries  numerous  phosphatie  pebbles.  Color,  red- 
dish brown  and  reddish  gray.” 


Sesquioxide  of  iron, 49.857 

Sesquioxide  of  manganese, 248 

Alumina, 3.774 

Lime 6.270 

Magnesia, 1.693 

Sulphuric  acid,  trace. 

Phosphoric  acid, 1.759 

Carbonic  acid, 2.590 

Water, 4.060 

Insoluble  residue, 29.130 


99.381 

Metallic  iron, 34.900 

Metallic  manganese, 173 

Sulphur,  trace. 

Phosphorus, 768 


§ 258.  Qiii yrileville  mine. — The  same  bed  has  been  extens 
ively  worked  at  Quiggleville,  one  mile  northwest  of  Perry- 
ville  in  Lycoming  township,  just  south  of  Mr.  Stiber’s 
house,  and  shipxied  to  furnaces  on  the  Susquehanna  river. 

Here  the  bed  has  an  average  diji  of  only  6°  to  8°)  towards 
the  north)  and  lies  in  red  and  iiurjile  slates  with  some  clay 
layers  gray  colored. 
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A specimen  was  analyzed  by  Mr.  McCreatli,  who  reported 
thus : — 

“Rather  compact  and  fine  grained  ore;  fossiliferons ; 
with  some  'pliospliatic  pebbles/'^  Color,  reddish  brown.” 


Sesquioxide  of  iron, 46.643 

Sesquioxide  of  manganese, 300 

Alumina, 5.476 

Lime, 1.760 

Magnesia, 1.030 

Sulphuric  acid, trace. 

Phosphoric  acid, 1.101 

Carbonic  acid, none. 

Water, 4.310 

Insoluble  residue, 39.220 


99.840 


Metallic  iron, 32.650 

Metallic  manganese, 209 

Sulphur,  . . trace. 

Phosphorus 481 


§ 259.  The  McGoioan  mine,  on  Stewart’s  run,  2 miles 
northeast  of  Jersey  Shore,  in  Piatt  township,  was  worked 
for  the  use  of  furnaces  on  the  Susquehanna  river. 

A specimen  of  the  ore  was  forwarded  to  the  Laboratory 
of  the  Survey,  and  analysed  by  A.  S.  McCreath  : 

“Ore  generally  compact ; highly  fossiliferons  ; with  some 
phosphatic  pebbles.  Color,  reddish  brown.” 


Sesquioxide  of  iron, 40.714 

Sesquioxide  of  manganese, 103 

Alumina, 5.269 

Lime, 1.620 

Magnesia, 828 

Sulphuric  acid, trace. 

Phosphoric  acid, 907 

Carbonic  acid, none. 


*One  of  these  phosphatic  pebbles  (coprolites?)  in  tlie  Hayes  iron  ore 
yielded  to  an  analysis  by  J.  M.  Stinson,  in  the  Laboratory  at  Harrisburg  : 


Oxide  of  iron  and  alumina, 35.429 

Lime, 34.247 

Magnesia, 300 

Phosphoric  acid, 26.242 

Loss  on  ignition, 3.1.56 

Insoluble  residue,  566 
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Water, 3.710 

Insoluble  residue, 40. 030 

99.781 

Metallic  iron, 28.500 

Metallic  manganese, 072 

Sulphur, trace. 

Pliosphorus, 390 


§ 260.  Furnace  run  mines. — On  the  north  side  of  Fur- 
nace run,  close  to  the  south  line  of  Watson  township,  and 
near  the  old  Safe  Harbor  furnace,  are  some  aliandoned  work- 
ings, from  wliich  a specimen  of  ore  was  selected,  and  anal- 
ysed by  Mr.  McCreath,  who  reported  thus : 

“Ore  rather  line-grained;  fossiliferons ; shaly  ; reddish 


brown  in  color.” 

Sesquioxide  of  iron, 42.857 

Sesquioxide  of  manganese, 18G 

Alumina, 4.G90 

Lime, 1.450 

Magnesia, 881 

Supjhuric  acid,  trace. 

Phosphoric  acid, 8C3 

Carbonic  acid, none. 

Water, 3.705 

Insoluble  residue, 44.830 


99.4G3 

Metallic  iron, 30.000 

Metallic  manganese, 130 

Sulphur, trace. 

Pliosphorus, 377 


Tliere  is  no  record  of  the  exact  thickness  of  the  iron  ore 
bed  on  Furnace  run.  It  ivas  stripped  along  the  outcrop 
quite  extensively,  and  supplied  Safe  Flarbor  furnace  for 
many  years.  The  ore  is  dipping  gently  to  the  north. 

To  show  the  quality  of  iron  made  from  this  ore  by  Safe 
Harlior  furnace,  a bolt  mannfactnred  at  the  rolling  mill  tit- 
taclied  to  the  furnace,  was  analysed  liy  Mr.  McCreath,  who 
reported  it  to  contain  : 


Silicon, 1.311 

Sulphur,  0.024 

Phosp)horxiK, 1.4a8 

Manganese,  0.202 


§ 261.  The  analyses  given  in  the  above  detail  are  gronxied 
below  in  a table,  in  order  to  show  the  character  of  the  ores 
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as  compared  with  each  other,  and  for  convenient  comjiari- 
son  with  other  ores. 

These  analyses  show  that  this  Chemung  fossil  ore,  in  its 
run  througli  Lycoming  county,  carries  sufficient  phosphoric 
acid  to  injure  its  value  materially,  as  tlie  demand  for  cold 
short  ores  has  much  fallen  off  in  these  last  five  years. 

The  relative  quantity  of  iron  in  the  ore  is  not  high ; and 
there  is  not  much  prospect  at  present  of  extensive  mining 
on  these  ores. 


Sesquioxide  of  iron,  

. . . . 49.857 

46.643 

40.714 

42.857 

Sesquioxide  of  manganese,  .... 

248 

.300 

.103 

.186 

Alumina, 

6.476 

5.269 

4.690 

Lime,  

Magnesia, 

Sulphuric  acid,  

. . . . 6.270 

1.760 

1.620 

1.450 

. . . . 1.693 

1,030 

.828 

.881 

trace. 

trace. 

trace. 

Phosphoric  acid, 

1.101 

.907 

.863 

Carbonic  acid, 

none. 

none. 

none. 

Water, 

Insoluble  residue 

4.310 

3.710 

3.705 

39.220 

46.630 

44.830 

99.381 

99.840 

99.781 

99.462 

Metallic  iron, 

. . . . 34.900 

33.650 

28..500 

30.000 

Metallic  manganese, 

. . . . 173 

.209 

.072 

.130 

Sulphur, 

trace. 

trace. 

trace. 

Phosphorus,  

.481 

.396 

.377 

Chaptek  Yin. 

Fossil  ore  in  Lycoming  County. 

§ 262.  The  Clinton  fossil  ore  of  Fonnation  Y,  outcrops 
along  the  north  slope  of  the  Bald  Eagle  mountain,  around 
its  eastern  end,  and  around  the  edge  of  lYhite  Deer  valley. 

§ 263.  Atony  Bald  Eagle  mountain. — The  double  crest 
of  the  mountain  being  made  of  vertical  rocks  of  lY,  the 
measures  of  Y (Clinton)  have  an  unbroken  run  of  many 
miles  along  its  northern  slope. 

Only  one  ore  bed  in  the  group  is  worked  : and  the  work- 
ings extend  along  a line  of  only  about'  two  miles  on  the 
face  of  the  mountain  at  Antes  Fort  op^iosite  Jersey  Shore. 
Elsewhere  along  the  mountain  little  prosjiecting  has  been 
done,  and  that  little  unsuccessfully. 

§ 264.  Young-  s. — The  fossil  ore  bed  was  examined  on 
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Young’s  place,  on  tlie  south  side  of  the  Susquehanna  river, 
near  Antes  Fort,  opposite  Jersey  Shore  and  2 miles  south 
of  it. 

'i’lie  mine  lias  been  worked  recently. 

The  ore  is  reported  as  varying  somewhat  in  thickness, 
but  always  lying  in  three  layers  which  average : 

Upper  layer ore, O'  3" 

Middle  laj^er,  ore, 04" 

Lower  layer, ore, 0 8' 

The  ore  is  a block  ore  and  ivorks  out  easily. 

Samples  ivere  made  from  each  of  the  three  beds  1.  upper, 
2.  middle,  3.  lower,  and  Mr.  McCreath’s  descriptions  are  as 
follows  : 

1.  Ore,  compact,  fine  grained,  sandy,  with  lenticular 
masses  of  slate  ; color,  reddish  brown. 

2.  Ore,  compact,  fine  grained,  sandy,  with  numerous  shot- 
like phosphatic  jiebbles. 

3.  Ore  of  the  same  general  ajipearance  as  the  last. 


1. 

2. 

3. 

Sesquioxido  of  iron, 

30.000 

42.857 

43.928 

Sesquioxide  of  manganese, 

.145 

.248 

.300 

Alumina, 

5.051 

5.975 

4.568 

Lime,  

1.100 

1.720 

1.300 

Magnesia, 

1.116 

1.037 

1.000 

Sulphuric  acid 

.015 

.022 

.005 

Phosphoric  acid, 

.439 

.868 

.694 

Carbonic  acid, 

1.277 

1.289 

1.075 

Water, 

2.773 

3.971 

3.925 

Insoluble  residue, 

58.120 

41.980 

42.570 

100.036 

99.967 

99.365 

Metallic  iron, 

21.000 

30.000 

30.750 

Metallic  manganese, 

.101 

.173 

.209 

Sulphur,  

.006 

.009 

.002 

Piiosphorus, 

.192 

.379 

.303 

§ 265.  In  White  Deer  valley^  no  fossil  ore  has  been  mined, 
and  only  one  trial  drift  has  been  put  in  upon  the  outcrop  ; 
and  this  only  develoiied  a lean,  ferriferous,  laminated,  yel- 
lowish brown  shale,  analysing  19.20  iron,  and  61.25  insolu- 
ble residue  ; consequently  quite  worthless. 


Chapter  IX. 


Lewistown  Limestone  in  Lycoming  county. 

§ 266.  The  limestones  of  Lower  Helderberg  age,  Forma- 
tion No.  VI,  are  described  in  great  detail,  in  Report  of  Pro- 
gress F,  on  the  Juniata  district,  in  which  they  have  a great 
development,  with  many  ranges  of  outcrops,  cut  by  numer- 
ous streams  into  natural  rock  sections. 

The  principal  member  of  the  group  is  215  feet  thick  at 
McVeytown,  and  185  at  Lewistown,  whence  its  name.*  But 
the  whole  interval  of  interleaved  massive  limestones,  ce- 
ment beds  and  calcareous  shales  and  marls,  lying  between 
the  Oriskany  sandstone  (YII)  above,  and  the  Clinton  red 
shales  (V)  below  is  at  Lewistown  1227  feet,  and  at  Lock 
Haven  895  feet. 

§ 267.  An  outcrop  of  these  limestone  rocks  of  various 
grades,  pure  and  impure,  massive  and  shaly,  about  a quar- 
ter of  a mile  wide,  dipping  north  and  northwest,  follows 
the  whole  course  of  Bald  Eagle  creek  and  the  Susquehanna 
west  branch,  from  Altoona  in  Blair  county,  past  Lock 
Haven  in  Clinton  county,  and  Williamsport,  to  and  beyond 
Muncy  in  Lycoming  county. 

This  outcrop  is  crossed  and  recrossed  by  the  numerous 
horseshoe  bends  of  the  Susquehanna  river,  and  seldom 
makes  any  notable  mark  on  the  surface  of  the  valley,  being 
more  or  less  dissolved  away  and  excavated,  often  far  below 
the  present  river  level,  and  covered  with  alluvial  dei:)Osits. 

When  the  foot  slopes  of  the  Bald  Eagle  valley  extend 
themselves  into  the  valley  in  the  larger  bends  of  the  river, 
the  limestone  rises  somewhat  upon  them,  and  forms  part 
of  the  mountain.  But  when  the  river  bends  cut  deeply 

■^The  Hew  York  name  of  the  group  was  taken  from  the  Helderberg  mount- 
ain bordering  the  Mohawk  valley  on  the  south. 

( 155  GG.  ) 
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into  the  mountain  slope,  the  limestones  are  left  in  the  bends 
on  the  opposite  side,  north  of  the  river. 

§ 268.  Limesione  quarries. — The  burning  of  lime  for  ag- 
ricultural pur])oses  or  for  plasteiing  is  an  industry  of  some 
consequence  in  the  valley  of  the  Susquehanna. 

Tlie  Leioistoion  limestone  furnishes  the  stone  quarries, 
and  is  worked  throughout  the  valle\%  from  the  mouth  of 
Pine  creek,  in  the  west  end  of  the  county,  all  the  way  round 
into  White  Deer  valley. 

The  localization  of  these  quarries,  the  larger  part  of  all 
the  work  being  conhned  to  a few  localities,  contrasts  strange- 
ly with  tlie  continuous  and  regular  belt  of  outcrop  shown 
on  the  geological  map  of  tlie  county,  and  is  due  to  the  fact 
that  an  article  so  cheap  as  limestone  can  only  be  worked  to 
a proht  at  2)oints  where  it  can  be  quarried  in  large  quanti- 
ties, at  the  least  expense. 

Along  the  Avhole  long  run  of  the  limestone  belt  through 
Lycoming  coTinty,  these  favorable  circumstances  occur  at 
but  few  places. 

§ 269.  Near  the  mouth  of  Pine  creek  the  limestone  is  well 
situated  for  quarrying,  and  free  from  cover;  and  is,  there- 
fore, largely  burned  for  lime  in  that  locality. 

East  of  Pine  creek  the  limestone  outcrox^  sinks  beneath 
the  loose  debiis  in  the  valley. 

About  1 J miles  'west  of  Montoursville,  Avhere  it  is  in  place 
to  quarry  cheaply,  there  are  extensive  quarries  and  kilns. 

To  the  east  of  this  again  favorable  locations  are  utilized. 

In  White  Deer  valley  the  stoiie  is  burned  only  along  a 
ridge  for  four  miles,  when  it  conies  close  to  the  surface  and 
needs  little  or  no  stri])ping. 

For  all  xiractical  X)U]q)Oses  the  lime  kiln  industry  is  as 
rigorously  liound  to  locality  as  though  the  limestone  ex- 
isted in  X)ot  form  instead  of  as  a great  formation  with  a 
wide,  continuous  outcro})  across  the  county. 

A'naPjses  (f  Limestone. 

§ 270.  A sxiecimeii  of  the  limestone  from  Bailey' s quarry., 
near  the  mouth  of  Pine  creek,  Avas  forwarded  to  the  Labor- 
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atory  of  the  Survey,  in  Harrisburg,  and  yielded  to  analysis 
by  ]Mr.  McCreatli,  as  folloivs : 

“ Limestone  fine-grained  ; light  bluish  gray  in  color  ; hard 
and  brittle,  with  conchoidal  fracture.” 


Carbonate  of  lime, 72.156 

Carbonate  of  magnesia, 20.304 

Oxide  of  iron  and  alumina, 1.600 

Sulphur, 107 

Phosphorus, 005 

Insoluble  residue, 5.570 


99.802 

A specimen  of  the  limestone  from  Ferg'nson' s quarry, 
one  half  mile  away,  proved  even  more  dolomitic,  showing 
nearly  31  per  cent,  of  carbonate  of  magnesia.  Mr.  Mc- 
Creatli  reports  it  thus  : 

“Limestone  very  compact  and  fine-grained  ; light  bluish 
gray  in  color  ; mottled  with  calcite  ; hard  and  brittle.” 


Carbonate  of  lime, 60.904 

Carbonate  of  magnesia, 30.091 

Oxide  of  iron  and  alumina, 1..330 

Sulphur,  100 

Phosphorus, 003 

Insoluble  residue, 6.900 


100.048 

On  the  Wilson  place,  just  back  of  Jersey  Shore,  is  an 
outcrop  of  limestone,  not  yet  quarried,  from  which  a speci- 
men was  sent  to  the  laboratory  at  Harrisburg,  and  Mr.  Mc- 
Creath  reports  it  thus  : 

‘ ‘ Limestone,  fine-grained  ; bluish  gray  in  color ; compar- 
atively soft ; argillaceous. 


Carbonate  of  lime, 70.589 

Carbonate  of  magnesia, 1.740 

Oxide  of  iron  and  alumina, 4.600 

Sulphur,  027 

Phosphorus, trace. 

Insoluble  residue, 21.680 


98.C96 

At  Fred.  Hoerned  s quarry,  two  miles  west  of  Montours- 
ville,  the  limestone  is  extensively  quarried  and  burned  ; is 
massive,  deep  blue  in  color,  and  dips  12°  to  the  north  ; lies 
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lavoralily  for  mining,  and  needs  little  stripping ; 100'  of 
Imds  visible,  and  about  45'  quarried.  Tlie  formation  ap- 
pears to  be  more  than  200'  thick,  but  is  not  easily  measured. 

Some  rotten  red  sandy  clay  rocks  (of  V)  underlying  the 
limestone,  show  at  the  north  end  of  the  iMontonrsville  bridge 
over  the  Loyalsock  creek,  dipjiing  north,  14°. 

I’here  are  other  quarries  and  kilns  in  the  vicinity  of 
lloerner’s,  and  he  estiinates  that  tliey  burn  together  some 
200,000  bushels  of  lime  annually. 

Considerable  limestone  is  burned  east  of  Montour  smile, 
a few  miles  from  Muncy. 

The  quarries  aud  kilus  iu  W hite  Deer  valley  have  already 
been  described  in  the  township  details,  § 100,  103,  104,  pp. 
72,  et  seq. 


§ 271.  D/nall  coal  area  on  IFoaglancT  s run. 

In  Mr.  Sherwood’ s report  he  states  that  there  is  no  coal 
in  Cogan  House  township.  This  is  true  so  far  as  any  prac- 
tical working  of  coal  is  concerned  : l)ut  there  are  a few 
acres  of  coal  caught  ou  the  crest  of  a narrow  high  ridge,  on 
Iloagland's  run. 

Some  little  coal  was  mined  out  a nund)er  of  years  ago  and 
hauled  to  Crescent  station  o]i  tlie  Northern  Central  railroad 
for  use  iu  the  Crescent  iron  works  ; but  tlie  coal  mine  has 
been  long  abandoned. 

]\[r.  McCreath  rejiorts  the  character  of  the  coal  as  follows  : 

The  coal  has  a dull  black  lustre,  is  rather  firm  and  com- 
l)act,  and  seems  in  the  main  free  from  pyrites. 


Water  @ 225°, l.olO 

Volatile  matter, 16.780 

Fixed  carbon, 68.814 

Sulphur, 621 

Ash,  12.275 

Color  of  ash, gray- 

Coke,  per  cent., 81.710 

Fuel  ratio, 1:4.10 


I’lie  quality  of  the  coke  is  decidedly  inferior  and  the  dry 
coal  seems  to  re-absorb  water  very  rapidly. 


CC.I59 


^Uer's  Opening  §206. 

See.23.Fig34 


ISuUer'sOpenihg  §2is 


Coal  BedB. 


§191.  §222. 

Sec.30.Eig.41. 


JVew  M9Jntyre  dri^.  § 222?. 


CoalBedA.. 
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By  franklin  PLATT.* 


Chapter  I. 

General  Geology  of  the  County. 

§ 272.  Sullivan  county  borders  Lycoming  county  on  the 
east,  and  is  surrounded  by  Bradford  on  the  north,  W yoni- 
ing  and  Luzerne  on  the  east,  and  Columbia  on  the  south- 
east. 

In  shape  it  is  a somewhat  irregular  jiarallelogram,  with 
the  southwest  corner  cut  olf  ; its  area,  as  given  by  Gray  and 
Walling,  being  433  square  miles,  or  275,200  acres  ; and  its 
townships  are  arranged  in  the  following  order : — 

FOX.  ELKLAND. 

FORKS.  CHERRY. 

HILLSGROVE.  COLLEY. 

LAPORTE. 

SHREWSBURY. 

DAVIDSON. 


* The  field  notes  of  Mr.  Sherwood  have  been  used. 

11  GG.  (ICIGG.) 
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It  was  incorporated  from  Lycoming  county  March  15, 
1847.'^'  Its  population  in  1800  was  5,037;  and  in  1870, 
6,191.  Tlieir  habitations  and  farms  are  cliieliy  to  be  foirnd 
along  the  narrow  valleys  of  Mnncy  creek  and  the  nunierons 
branches  of  the  Loyalsock.  The  mountain  plateaus,  en- 
tirely unsettled,  are  still  covered  Avith  the  inimeval  forest 
and  ARsited  only  hy  hunters  and  lumbermen.  The  reasons 
for  the  Avildness  of  Snllivan  comity,  and  for  its  small  increase 
of  poinilation,  Avill  be  revealed  by  the  folloAving  description 
of  its  geological  strnctnre. 

§ 273.  The  drainage  of  the  comity  is  very  simple  in  its 
chai'acter. 

ILinicy  creek  heads  up  on  the  north  or  Allegheny  niomit- 
ain  plateau  in  the  northern  jiart  of  Davidson  toAvnship, 
then  runs  AvestAvard,  making  the  boundary  line  betiveen 
Davidson  and  Laporte  toAvnships,  and  Avhere  it  leaves  the 
county  making  the  boundary  line  betAveen  Davidson  and 
ShreAvsbury  toAvnships.  The  rainfall  of  eastern  and  south- 
ern ShreAvsIimy  drains  into  Muncy  creek. 

Fishing  creek,  by  its  east  and  Avest  branches,  drains  the 
■^southern  and  eastern  part  of  Davidson  toAvnship. 

Loyalsock  creek,  Avith  its  liranches,  drains  nearly  all  of 
Snllivan  county.  This  broad  and  deep  stream  has  its  head 
AAmters  on  the  high  lands  in  the  extreme  eastern  jiai't  of  the 
county,  in  Colley  toAvnship.  After  receiving  in  Colley  the 
water  from  Lopez  creek.  Pigeon  creek.  Rocky  run  and  other 
branches,  Avliich  reach  far  back  into  the  mountains  and  drain 
a great  area,  the  Loyalsock  IIoavs  a general  Avesterly  course 
tlirough  the  nortliern  part  of  Laporte  township  and  the 
southern  part  of  Forks  toAvnship. 

Little  I^oyalsock  creek  joins  the  main  stream  at  Forks- 
ville.  This  large  affluent  heads  up  in  the  northeast  corner 
of  Cherry  toAcnshiji,  and  Hoavs  on  a general  Avesterly  course 
through  Cherry  and  Forks  toAvnships,  before  joining  the 
Loyalsock. 

From  Forksville  the  Loyalsock  floAvs  Avest  and  southwest, 
making  the  boundary  betAveen  Forks  and  Elkland  ; enters 


*Tlie  county  seat,  Laporte,  was  laid  out  in  1850. 
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Hillsgrove  and  runs  south  and  southwest  across  it ; and 
leaves  tlie  county  at  the  southwest  corner  of  the  township. 

EJk  creek. — In  the  northern  part  of  Hillsgrove  the  Loy- 
alsock  receives  the  waters  of  Elk  creek ; a large  stream 
draining  nearly  all  Elkland  and  Fox  townships. 

Mehoopany  creek  drains  the  northern  part  of  Cherry  and 
Colley  townships,  eastward,  into  the  Susquehanna  river. 

Scliroeder  branch  of  Towanda  creek  and  Rocky  run,  a 
branch  of  Lj-coming  creek,  head  up  together  in  the  high 
lands  O'!  the  northwest  corner  of  Fox  township. 

All  these  main  streams  flow  in  deep  and  narrow  canon 
like  valleys,  walled  in  by  steex^  sloj^es  and  almost  vertical 
cliffs  ; and  in  these  walls,  vaiying  in  height  from  five  hun- 
dred to  a thousand  feet,  open  a thousand  ravines,  set  with 
water-falls,  through  Avhich  issues  the  rain-fall  of  the  general 
table  land  above.. 

The  difference  of  level  between  the  uplands  and  creek 
bottoms  will  be  best  seen  from  tables  82  and  92  b in  Rexmrt 
of  Progress  H,  j^ages  82  and  92,  93. 

1.  On  the  State  Line  and  Sullivan  railroad  from  Towanda 
to  Bernice. 


Monroeton  junction, 


Wilcox, • 7 miles. 

New  Albany, 9 “ 

Miller’s, 11  “ 

Dushore, 16  “ 

Bernice, 24  “ 


Above  ocean. 
. . . 762' 
. . . 1,123' 
. . . 1,197' 
. . . 1,330' 
. . . 1,593' 
. . . 1,858' 


2.  Bench  marks  &c.  furnished  by  Mr.  Mason,  of  Laiiorte, 
August,  1873  ; corrected  by  reference  to  datum  established 
by  Mr.  Ames  at  Nanticoke,  (538.09'  above  mean  surface  of 
Atlantic  ocean)  June  27,  1877. 


Above  ocean. 


Loyalsock  creek,  at  the  turnpike  bridge, 1,650' 

Junction  of  “Lee  road  ” and  the  turnpike, 2,284' 

Turnpike  in  front  of  Long  pond  hotel, 2,318' 

Hilltop  east  of  Long  pond, 2,383' 

Junction  of  “Mud  pond  road’’  and  pike, 2,258' 

Mud  pond  road,  at  outlet  of  Long  pond, 2,192' 

Old  Hammer  mill,  Sickler’s  branch,  2,185' 


*From  the  only  record  that  could  be  obtained. 
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On  ridge  800  feet  east  of  the  mill, 2,238' 

Crossing  of  Bowman’s  creek, 2, OOP 

Forks  of  Bowman’s  creek,  1,923' 

Bench  on  Hemlock,  200'  below  forks, 1,905' 

Bench  on  Beech,  Phillip’s  creek  notch, 1,920' 

Phillip’s  creek,  road  crosses,  foot  of  Mountain, 1,247' 

Xanticoke,  on  the  Susquehanna  river,  R.  R.  grade, 538' 


§ 274.  Structure — It  is  a geological  law  that  a region  never 
exhibits  a system  of  water  courses  like  those  above  de- 
scribed, and  also  exhibited  on  the  nia]i  of  Sullivan  county, 

( colored  liy  Mr.  Sherwood)  accompanj^ing  this  volume,  un- 
less its  rock  formations  are  spread  out  horizontally,  or  nearly 
so. 

The  Allegheny  mountain  plateau  of  iSTorthern  Pennsyl- 
vania, taken  as  a whole,  is  such  a region  ; and  Sullivan 
county  shares  its  topographical  features  with  Wyoming  on 
the  one  side  and  Lycoming,  Tioga,  Potter,  Northern  Clinton, 
&c.  on  the  other,  Iiecanse  like  tlieirs  its  own  rocks  are 
slightly  inclined  northward  and  southward  from  the  axes 
of  two  princiiial  anticlinals,  towards  the  trough  between 
them,  and  toward  the  two  troughs  outside  of  them.  The 
following  provisional  names,  will  serve  for  convenient  desig- 
nations commencing  at  the  north  : — 

The  Barclay  McIntyre  synclinal^  at  the  noryi. 

The  Wilrnot  anticlinal. 

The  Mahoopeny  synclinal. 

The  Muncy  creek  anticlinal. 

The  North  Mountain  synclinal,  ax  the  south. 

Put  it  must  not  be  supposed  that  these  broad  flattened 
rock  waves  are  perfectly  regular.  They  have  subordinate 
undulations,  and  are  steeper  in  some  parts  than  in  others. 
But  the  dips  are  universally  so  gentle,  and  the  country  so 
wild,  that  it  is  impossible  to  trace  the  crests  of  the  anticli- 
nal Avaves,  or  the  axes  of  the  basins  between  them,  across 
the  map,  with  any  precision.  All  that  can  be  said  with  cer- 
tainty is,  1.  that  the  northwest  corner  of  Sullivan  county 
is  nearly  in  the  middle  line  of  the  Barclay  coal  basin  of 
Bradford  county ; 2.  that  the  great  Wilrnot  anticlinal  (de- 
scribed in  Report  of  Progress  G,  on  Bradford  county)  passes 
Campbellville  in  Elkiand  township  ; 3.  that  the  next  great 
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trough  to  the  south  is  that  which  holds  the  Bernice  coal 
basin  ; 4.  that  the  next  great  anticlinal  to  the  south  follows 
the  valley  of  Muncy  creek  ; and  5.  that  the  North  mount- 
ain occupies  another  great  trough  in  the  extreme  southern 
part  of  the  county. 

Mr.  Sherwood  has  described  an  intermediate  anticlinal 
passing  Shnnk  in  Fox  township. 

Rose  valley,  also,  in  Lycoming  county  is  excavated  in  the 
broad  back  of  an  anticlinal  which  enters  Sullivan  county  at 
Hillsgrove,  and  seems  to  split  the  Bernice  trongh  into  two 
(for  an  uncertain  distance  eastwards)  so  that  perhaps  we 
ought  to  speak  of  the  Bernice  trough  and  the  Laporte 
trough. 

Whether  the  Wilmot  anticlinal  runs  through  (westward) 
into  Rose  valley,  or  dies  away  in  Fox  township  ; and  whether 
the  Muncy  valley  anticlinal  dies  away  in  Wyoming  county, 
letting  the  Bernice  and  the  North  mountain  synclinals  be- 
come one  trough  (the  Tunkhaunock  or  Elk  mountain  sjm- 
clinal  on  the  Susqnehanna  river,)  is  not  clear,  and  could  be 
settled  only  after  long  and  expensive  special  topographical 
surveys. 

Neither  is  it  easy  to  see  whether  or  not  the  Muncy  valley 
anticlinal  changes  its  W.  S.  W.  direction  at  Tivoli  P.  0.  (in 
Shrewsbury  townshiii,  Lycoming  county)  and  becomes  the 
sharp  steep  anticlinal  which  runs  at  the  foot  of  the  Alle- 
gheny mountain  from  Tivoli,  first  N.  85°  W.  to  Loyalsock 
village,  then,  due  west  to  Perryville  (on  Lycoming  creek) 
and  then  Vh.  S.  W.  to  Pine  creek  behind  Short  mountain. 
Its  broad  gentle  form  seems  to  make  it  belong  to  a different 
system  of  flexures. 

With  these  reservations  it  may  be  proper  to  describe  tlie 
anticlinals  and  synclinals  of  Sullivan  county  thus,  com- 
mencing at  the  most  southern.,  and  taking  them  in  order 
northwards. 

§ 275.  The  North  mountain  synclinaV^  enters  Sullivan 
from  the  southwest  corner  of  Wyoming  county,  as  a broad, 
high,  densely  wooded  wilderness  plateauf  destitute  of  coal. 


* “ Short  iiiountaiii,”  “ Hepburn,”  “ Elk  inountani  ” synclinal, 
f The  highest  summits  are  about  2500'  above  tide. 
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(the  sonthern  edge  of  which  looks  down  upon  the  lowlands 
of  Montour,)  filling  np  all  the  space  between  Mnncy  creek 
and  the  Lycoming  connty  line  ; and  therefore  the  central 
line  or  axis  of  the  trough  cannot  be  definitely  drawn  npon 
the  map. 

§ 270.  The  Muncy  creek  anticlinal^'  follows  the  valley  of 
that  creek,  which  has  been  excavated  in  the  Catskill  rocks, 
elevated  along  this  line.  It  issues  Tq:)on,the  low  country 
somewhere  near  Tivoli  P.  O.  and  seems  to  join  the  east  end 
of  the  Hepbnrii  anticlinal  desciibed  in  the  rej^ort  on  Lycom- 
ing connty. 

Tlie  line  of  the  axis  of  the  anticlinal  rnns  somewhere 
throngh  the  wilderness  of  central  and  sonthern  Colley  ; but 
can  be  more  definitely  located  where  it  crosses  the  Snsqne- 
hanna  and  Tioga  turnpike  and  entm's  the  southeastern  part 
of  Laporte.  Along  this  part  of  its  course  it  traverses  a high 
plateau,  rugged  with  masses  of  conglomerate  and  sandstone, 
and  covered  with  an  almost  nnbroken  forest. 

In  Davidson  township,  Mnncy  creek  heads  up  near  the 
axis  of  the  arch,  and  follows  it  closely  sonthwestward  into 
Lycondng  county.  The  valley  is  well  cultivated,  its  side 
slopes  showing  the  soil  of  the  soft  red  Catskill  rocks. 

§ 277.  The  Mahoopeny  don) fie  synclinal^  occujfies  the 
broad  mountain  country  north  of  Mnncy  creek  in  Colley, 
northern  Laporte,  southern  Cherry,  Shrewsbury  and  Hills- 
grove  townships. 

It  is  divided  into  two  sub-tronghs  (Bernice  on  the  north  ; 
Laporte  on  the  south)  by  a gentle  anticlinal  which  makes 
its  appearance  on  the  turnpike,  j:  and  is  probably  the  dying 
eastern  end  of  the  anticlinal  of  Rose  valley  in  Lycoming 
county. 

The  Avhole  plateau  is  a rugged  wilderness,  penetrated  by 
a few  wood  roads  and  foot  trails,  and  the  rock-dips  are  com- 
paratively gentle  ; so  that  the  shape  of  the  tAvo  troughs 
coidd  only  be  defined  t)y  a long,  elaborate  and  very  expen- 


* “Tunkhannock  ” anticliiiaL. 

I “AA'^aterville,  Loyalsook  an<l  Bernice”  sjmclinal. 

J A mile  or  more  south  of  Loyalsook  creek  near  the  old  Schreifogel  tavern. 


GEKERAL  GEOLOGY. 


GrGr.  167 


sive  survey,  without  a prospect  of  discovering  anything 
valuable. 

The  only  useful  mineral  in  the  county  (within  reach  from 
the  surface)  is  coal,  and  the  coal  is  confined  to  the  centre 
line  of  the  northern  or  Bernice  trough ; chiefly  at  Bernice 
in  Cherry  township  ; but  also  in  a hill  top  in  southern  Forks 
township.  Both  will  be  described  in  following  pages. 

It  is  of  course  possible  that  the  two  troughs  may  be 
dimpled.  There  may  be  more  than  one  sub-dividing  arch 
of  the  rocks.  But  these  will  be  local  irregularities  not  affect- 
ing the  integrity  of  the  double  synclinal,  f 

§ 278.  The  Wilmot  anticlinal  of  Bradford  county  may 
be  so  drawn  on  the  map  as  that  its  axis  will  enter  Sullivan 
county  half  way  between  Du  shore  and  Hew  Lancaster,  i.  e. 
just  where  the  Sullivan  and  Erie  railroad  crosses  the  county 
line  ; thence,  through  or  just  south  of  Campbellsville  : and 
so  on  to  the  Lycoming  county  line. 

In  Bradford  county  this  grand  anticlinal  makes  broad 
cultivated  lowlands  of  Chemung  rocks  ; bordered  by  a roll- 
ing hill  country  of  Catskill  rocks  ; in  turn  walled  in  by 
escarpments  of  Pocono  and  Pottsville  conglomerate  sup- 
porting the  mountain  plateau.  A bay  of  Catskill  country, 
surrounded  by  mountains,  tills  uji  much  of  Elkland  town- 
ship ; the  wall  of  Pocono  rock  closing  round  it  to  west 
through  Fox  and  into  McIntyre  township  (Lycoming 
county.) 

There  is  therefore  a cleared  and  cultivated  Chemung  and 
Catskill  open  country  in  northern  Forks  and  Cherry  and 
eastern  Elkland  townships.  But  all  the  rest  is  steep  mount- 
ain slox)e,  sharp  ravines,  or  rocky  x^h^^teaux,  over  which 
spreads  an  unbroken  wilderness  of  trees,  with  here  and 
there  a swamxD  or  x^ond  of  water.  Bear,  deer  and  rattle- 
snakes are  the  only  inhabitants.  This  however,  is  no  more 
true  of  this  x^art  of  Sullivan,  than  of  most  x^arts  of  Lyconi- 

*Or  course,  at  many  thousands  of  feet  beneath  the  beds  of  the  valleys,  lie 
the  limestones  and  fossil  iron  ores  of  tlie  Chemung,  Upper  and  Lower  Helder- 
berg  and  Clinton  formations  ; quite  out  of  reach  of  all  mining  operations. 

f The  name  Mahoopeny  was  applied  to  this  synclinal  mountain  mass  by 
Mr.  J.  T.  Hodge,  and  was  adopted  as  the  name  of  the  coal  basin,  until  the  set- 
tlement of  Bernice. 
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ing,  nearly  all  of  Potter,  and  mncli  of  Tioga  counties. 
Wyoming  connty  is  in  tire  same  condition  on  tlie  east. 

The  Wilmot  anticlinal,  declining  or  dying  down  west- 
ward, passes  into  or  under  a sort  of  broad  bridge  of  this 
l^latean,  rvhich  joins  the  Bernice  basin  with  the  Barclay 
McIntyre  basin,  (the  eastern  end  of  the  First  Basin  oi  wes- 
tern Pennsylvania. ) 

§ 279.  The  Barclay  synclinal  (of  the  Towanda  mount- 
ains) has  its  southern  edge  overlooking  this  bay  on  the 
north  in  the  extreme  northwest  corner  of  Sullivan  connty. 

The  connection  of  these  anticlinal  and  synclinal  waves 
with  those  descril^ed  in  the  preceding  report  on  Lycoming 
county  must  be  studied  from  the  colored  maps  accompany- 
ing this  volume. 

Character  of  the  Toionships. 

§ 280.  Bamclson  toionship),  occupies  the  southeast  corner 
of  Sullivan,  on  the  Allegheny  (jSTorth)  mountain  plateau, 
about  2000^  alcove  the  sea,  unsettled,  wooded,  rocky,  ravined. 
The  Susquehanna  and  Tioga  turnpike  makes  its  east  border 
line.  The  only  other  road  ascends  tlie  mountain  by  Fishing 
creek  (west  branch,)  follows  Painter’s  creek  to  the  divide, 
and  descends  on  the  Muncy  creek  settlements.  That  part 
of  the  township  in  the  Muncy  creek  valley  is  cultivated  ; 
the  soft  red  Catskill  rocks  furnishing  a smooth  surface  and 
deep  but  not  very  rich  soil. 

§ 281.  Colley  toionship  occupies  the  whole  eastern  border 
(nearly  one  sixth)  of  Sullivan  county.  It  lies  2000'  above 
tide  ; is  densely  wooded  and  entirely  uncultivated,  except 
in  a few  small  clearings  in  the  bottoms  of  the  Loyalsock  and 
Mahoopeny  creeks.  The  ravines  of  the  Loyalsock  furrow 
the  township  ; but  not  to  a depth  sufficient  for  showing  the 
red  Catskill  rocks.  But  in  the  deep  valley  of  the  Mahoop- 
eny at  the  northern  end  of  the  township  these  rocks  are 
exposed. 

Bony  pon  d (Ganoga,  lake)  drains,  not  west  into  the  Ly- 
coming, nor  nortli  into  the  Mahoopeny,  but  southeast  into 
Kitchen  creek  by  a series  of  superb  cascades,  through  a 
chasm,  with  perpendicular  cliff  walls,  affording  rare  scenery. 
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Tliis  is  a favorite  Ininting*  o-i-ound  for  the  citizens  of  eastern 
Pennsylvania,  and  should  be  a favorite  hannt  of  land- 
scape painters. 

The  Muncy  creelc  anticlinal  merely  elevates  the  table 
land  -withont  breaking  it  as  in  Davidson  township. 

The  Bernice  coal  hasbi  points  ont  eastward  on  the  plateau, 
east  of  Pigeon  creek  ; see  the  following  chapter. 

The  rest  of  the  surface  of  the  township  is  composed  of 
Pocono  gray  sandstone  rocks,  overlying  Catskill  red  sand- 
stone, as  will  be  shown  in  sections  below. 

§ 282.  Laporte  township.  The  southern  border  of  this 
townshij)  shares  with  Davidson  the  cultivated  valley  of 
Muncy  creek.  A few  settlements  have  been  made  in  the 
Loyalsock  valley  at  its  northern  border.  A few  clearings 
have  been  made  in  the  forest  which  covers  the  intermediate 
plateau. 

Laporte.,  near  the  Avest  line,  is  the  county  seat  of  Sullivan. 

Here,  the  southern  flat  sub-basin  is  Just  deep  enough  to 
contain  the  bottom  lajmrs  of  the  Pottscille  conglomerate. 

All  the  rest  of  the  high  land  of  the  township  is  faced 
Avith  Pocono  ; alloAAung  the  outcropping  edges  of  the  under- 
lying Catskill  to  appear  only  in  the  deeper  ravines,  and  in 
the  valleys  of  Muncy  and  Loyalsock  creeks. 

A coal  bed  has  been  opened  (and  Avorked  a little)  in  the 
nortliAvest  corner  of  the  toAvnship,  as  Avill  be  related  further 
on  in  the  folloAving  chaiAter. 

§ 283.  Cherry  township,  stretching  along  the  Bradford 
county  line,  Avest  of  Colley,  and  north  of  Laporte,  is  the 
best  cultivated  and  most  poxAulous  toAvnship  in  SulliAmn  ; 
the  farms  Avhich  Avork  Chemung  soil  are  confined  to  the 
northAvest  corner  ; but  a broad  belt  of  red  Cat  shill  soil  ex- 
tends soutliAvard  to  the  slope  of  the  Pocono  sandstone  out- 
crop through  the  middle  of  the  toAAuiship. 

Its  southern  half  is  a high  plateau  of  Pocono,  Mauch 
Chunk  and  Pottsville  formations,  supporting  coal  ineasures  ; 
all  forest  covered,  and  very  rough. 

The  Bernice  coal  basin  occupies  the  summit  of  the  divid- 
ing ridge  between  Birch  creek  and  the  Loyalsock,  and  aaTU 
be  described  in  detail  in  the  next  chapter. 
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Dusltore  on  Little  Loyalsock  creek  is  the  largest  town  in 
Snllivan  comity. 

§ 284.  ForJiS  township,  next  west  of  Cherry,  was  named 
from  the  branching  of  the  Loyalsock  at  Forksville,  and  is 
well  cnltivated  along  the  comity  line,  Avhere  the  Wilniot 
anticlinal  brings  np  the  Chemnng  rocks  and  spreads  them 
over  the  smooth  rolling  surface.  The  red  Catskill  soil  is 
also  cnltivated  as  far  south  as  the  high  land  of  Pocono 
sandstone. 

Tlie  Bernice  synclinal  axis  passes  through  the  sonthern 
part, south  of  Forksville,  where  a small  area  of  the  lowest 
coal  lied  lias  been  preserved,  as  described  further  on. 

The  southern  half  of  the  township,  tlierefore,  may  be 
described  as  a badly  broken  table-land  of  sandstone  and 
conglomerate  cliffs  and  fragments,  entirely  unsettled  and 
uncultivable. 

§ 28.'5.  Shrewshury  toionshijy  covers  the  area  west  of  La- 
porte  and  Davidson ; between  tliese  townships  and  the 
Lycoming  comity  line. 

The  Muncy  creek  anticlinal  at  its  sonthern  corner,  brings 
np  soft  red  Catskill  rocks  and  a cnltivated  soil. 

All  north  of  this  is  high  rocky  surface,  covered  with 
forest,  penetrated  by  deep  narrow  ravines  and  canon-like 
gorges,  separating  narroiv  steep  hog-back  mountains,  capped 
with  upper  Pocono  sandstone  strata,  and  bestrewn  with 
thiclvly  scattered  blocks  and  masses  of  liroken  Pottsville 
conglomerate. 

The  Bernice  coal  trough  passes  through  the  nortliern  end 
of  the  township,  but  no  coal  has  been  mined  or  even  opened 
in  it. 

§ 286.  Ilillsyrove  township,  ivest  of  Shrewsbuing  along 
the  Lycoming  comity  line,  is  a high  monntain  jilatean  of 
Pocono  sandstone,  s^ilit  in  two  by  the  deep  valley  of  Loy- 
alsock creek,  in  the  north  and  south  walls  of  which  outcrop 
the  Catskill  red  rocks.  These  side  Avails  are  broken  by 
numerous  side  valleys  and  ravines,  all  of  them  cutting 
down  through  the  Pocono  into  the  Catskill,  and  making 
the  AA-hole  toAAUiship  rugged  and  wild.  The  forest  is  scarcely 
broken  by  a clearing  except  along  the  valley  bottoms. 
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But  in  tlie  northwestern  part  of  the  townsliip  the  Bose 
Talley  anticlinal  of  Lycomiiig  county  spreads  out  an  area 
of  lower  hill  country  of  Catskill  rocks,  the  soil  of  which 
has  been  brought  under  considerable  cultivation. 

The  Laporte  synclinal  passes  through  the  southern  jiart, 
but  no  coal  measures  have  been  preserved  in  it. 

§ 287.  ElTdand  ioionsliip  extends  from  the  Loyalsock 
creek  and  TIillsgrove  northwards  to  the  Bradford  county 
line  (between  Forks  on  the  east  and  Pox  on  the  west) 
across  the  high  forest-covered  mountain  plateau  of  the 
Bernice  synclinal ; down  the  slope  of  the  Pocono  and  Cat- 
skill  outcrops  ; and  across  the  low  lands  of  Chemung  soil 
brought  up  by  the  Wilmot  anticlinal.  All  these  are  well 
cleared  and  cultivated.  But  the  Bear  mountain  region  in 
the  southern  part  of  the  township  is  still  wild,  broken  and 
forest-covered. 

§ 288.  Fox  toionsliip  occupies  the  northwest  corner  of 
Sullivan  county,  between  Lycoming  and  Bradford. 

The  AVilmot  anticlinal  coming  from  the  eastward  in  Elk- 
land  township  dies  down  in  Pox  township  in  a sort  of  am- 
phitheatre of  the  gray  Catskill  rocks  circling  to  the  north, 
south,  and  west  of  the  red  Catskill  rocks,  brought  up  by 
the  anticlinal  axis. 

These  red  Catskill  rocks  are  the  country  rock  around  Pox 
Centre,  and  this  region  is  cleared  and  cultivated. 

The  balance  of  the  township  is  covered  by  gTay  Catskill 
rocks,  and  is  rugged  and  mountainous. 

§ 289.  The  Pocono,  Catskill,  and  Chemung  formations 
appear  in  their  several  areas  in  Sullivan  county,  with  char- 
acters so  like  those  displayed  in  Lycoming  county,  that  the 
reader  is  referred  to  the  xu’eceding  report,  with  its  detailed 
sections  made  along  the  Lycoming  creek  and  elsewhere. 
No  such  sections  could  be  constructed  with  the  means  at 
our  disposal  in  Sullivan  county,  and  the  only  mineral  wealth 
to  justify  such  sections  consists  in  the  beds  of  coal  next  to 
be  described. 


172  CG 


Sections 
in  the 

Bernice  Basin 

SalUvan  Cbuniy 
rennsylvania, 


Sec. 35. rid. 46.  § soa.  §308  Sec.37Erg.48Z> 


ll'- — B —12.9 


v: 


A. 


Sec.39.  Fig.50.§3i2. 

B 


^■C.  25 


lO 


2„ 

-3 


25 


r.c. 


22, 


','■30 


§304. 

Scc.36.ng.4?^ 


ClIxVPTEK  II. 

The  Bernice  Coed  Basin. 

§ 290.  Situation. — The  Bernice  Coal  basin  lies.Avitiiin  the 
limits  of  Birch  creek  on  the  north  and  Loyalsock  creek  on 
the  south  ; between  the  junction  of  Birch  creek  and  Loyal- 
sock  creek  on  the  west  and  a point  a little  east  of  Pigeon 
creek  on  the  east. 

§ 291.  Area. — The  actual  ‘producing  coal  area  is  very 
much  less  than  these  limits  : the  Big  Bed  or  coal  bed  B cov- 
ering only  a small  part  thereof ; but  it  is  properly  called 
the  coal  basin  wherever  the  Pottsville  conglomerate  of  XII 
and  the  small  A bed  of  coal  may  exist,  even  though  the 
only  valuable  deposit,  bed  B,  may  be  eroded. 

The  outer  limits  of  the  basin  are  sufficiently  clearly  de- 
fined, though  the  heavily  Avooded  hill-sides  make  it  difficult 
to  locate  exactly  on  the  maps  the  exposures  and  sections 
without  instrumental  Avork.  It  is  indeed  all  thick  woods 
and  brush  in  the  coal  basin  except  the  small  clearing  for 
the  village  of  Bernice. 

§ 292.  Shape. — The  basin  itself  is  a canoe-shaped  syncli- 
nal, rising  out  both  at  its  eastern  and  Avestern  end,  flatten- 
ing more  and  more  as  it  rises,  until  the  Pottsville  conglom- 
erate alone  remains  capping  the  highest  hill  tops.  While 
the  length  of  the  basin  is  in  all  some  6 miles  from  east  to 
west,  the  synclinal  is  so  narroAV  that  at  the  Bernice  mines 
it  is  scarcely  600  yards  across  from  outcrop  to  outcrop  on 
the  Coal  Bed  B. 

§ 293.  The  'vertical  sections  as  obtained  in  the  Bernice 
Coal  basin  are  neither  complete  nor  satisfactory  : and  their 
disagreements,  which  are  considerable,  are  further  compli- 
cated by  some  records  of  bore  holes  put  down  some  10 
years  ago. 

§ 294.  Bore  hoU  records  as  roughly  kept  by  the  men 

doing  the  borings,  are  ahvays  sufficiently  unreliable : and 
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after  all  this  time  has  elapsed,  so  as  to  render  j^ersonal 
memory  useless,  it  is  scarcely  worth  while  to  attach  import- 
ance to  this  mass  of  unauthenticated  evidence  which  dis- 
agrees as  flatly  with  itself  as  it  does  with  what  is  known 
from  other  and  better  sources. 

§ 295.  Loyalsock  section. — At  the  western  end  of  the 
basin,  where  the  most  Avestern  coal  opening  has  been  made, 
and  Avhere  the  basin  is  pointing  up  to  the  westward  so  rap- 
idly as  to  preclude  any  further  extension  of  the  Lower  Pro- 
ductive coal  measures  in  that  direction,  the  following  section 
Avas  made  from  the  coal  opening  doAvn  to  the  Loyalsock 
creek.  The  location  of  the  section  is  at  a point  on  the  Loy- 
alsock creek  fvdly  tAvo  miles  above  Avhere  Birch  creek  comes 
into  it,  and  some  three  miles  beloAv  the  Schreyfogel  hotel. 

LoyalsocTc  Section,  west  of  Bernice.  Sec.  33,  Fig.  3Jf. 


Hill  top.  Feet. 

Interval,  apparently  conglomerate  sandstone, 20 

Sandstone,  conglomerate, 12'  to  15 

Coal,  A (?),  fallen  shnt, 2 

Sandstone,  only  imijerfectly  exposed,  apparently  massive,  . . 40 

Sandstone,  gray, 20 

Interval,  not  seen,  apparently  sandstone 10 

Brown  and  reddish  slates, 10 

Interval  rocks,  not  seen, 20 

Drab  colored  sandstone, 10 

Gray  sandstone,  20 

Interval  rocks,  not  seen 50 

Red  sandstone, 1 

Gray  sandstone,  partially  seen, 50 

Gray  sandstone,  thin  bedded,  50 

Massive  grayish  sandstone, 30 

Gray  and  yellow  slates, 15 

Red  slates, 25 

Dark  colored  slates,  15 

IMassive  bluish  gray  sandy  slate, 3 

Soft  easily  decomposed  gray  slate, 3 


Mjissive  blue  gray  sandstone,  with  a curious  layer  in  it  of  red 
conglomerate,  not  quartz  pebbles  but  small  lumps  of  slate 
and  sandstone  held  together  by  a matrix  of  reddish'  sand- 
stone, with  numerous  fossil  plants,  showing  in  all  a thick- 


ness of, 6 

Red  sandstone,  to  creek  level, 5 

Total, 419 


296.  XII. — The  Loyalsock  creek  bed  is  at  this  place 
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covered  over  with  large  howlders  of  XIT  which  liave  come 
down  from  the  hill  tojis  at  the  niiiier  part  of  the  above 
section. 

It  is  very  noteworttiy  in  this  section  that  brown  and  red- 
dish slates  10  feet  thick,  come  in  only  70  feet  below  the  A 
coal  bed : and  below  these  red  slates  and  some  concealed 
rocks  (for  20  feet)  there  are  measures  whic’h  strongly  re- 
semble the  Pocono  group.  The  rocks  are  grayish  and  green- 
ish and  much  currentbedded,  rarely  massive.  The  section 
therefore  indicates  that  the  Pottsville  conglomerate  (XII) 
on  the  north  side  of  the  western  end  of  the  Bernice  Coal 
Basin  is  only  70  feet  thick. 

§ 297.  A so-called  iron  ore  which  ivas  found  on  this  slope 
of  the  north  bank  of  the  Loyalsoclc  creek,  but  the  jirecise 
horizon  of  which  could  not  be  found,  was  analysed  by  Mr. 
McCreath  and  found  to  yield  only  6.30  ]ier  cent,  of  metallic 
iron,  with  70.51  per  cent,  of  insoluble  residue.  It  is  merely 
a worthless  red  shale.  But  it  has  given  rise  to  inanj^  asser- 
tions that  iron  ore  was  plentiful  along  the  Loyalsock.  The 
fact  is,  that  many  beds  of  red  shale,  both  in  XI  and  in  IX, 
contain  from  5 to  10  per  cent,  of  iron  ; but  that  does  not 
make  them  a practical  iron  ore. 

§ 298.  Coal  A was  opened  some  few  feet  below  the  hilltop 
(about  15  feet ;)  and  the  hilltop  is  massive  sandstone  with 
conglomerate  layers. 

It  has  been  looked  upon  as  the  upper  bench  of  bed  B ; 
but  it  seems  much  more  likely  that  it  is  the  small  coal 
bed  underlying  bed  B by  from  35  to  60  feet.  The  overly- 
ing and  underlying  rocks  all  point  to  this  identification. 

The  size  of  the  bed  cannot  now  be  measured.  Mr.  Wood- 
ward reports  it  as  about  “2  feet  of  coal with  a slate  roof. 

No  examination  of  bed  A in  place  could  be  made  at  this 
old  western  opening,  nor  could  any  specimen  be  iirocured 
for  analysis. 

§ 299.  The  massive  conglomerate  rock  over  A in  the  sec- 
tion, makes  a broad  flat  hilltop  and  can  be  followed  east- 
ward until  the  plainly  defined  bench  of  coal  bed  B is  struck. 

§ 300.  Coal  B. — Its  outcrop  line  is  west  of  the  western 
line  of  the  State  Line  and  Sullivan  Railroad  Company,  but 
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not  far  west  of  it ; and  there  is  but  a small  acreage  of  bed 
B west  of  that  company.  The  exact  acreage  could  easily 
be  run  out ; but  such  specific  detail  is  of  small  interest 
to  any  one  except  the  owner  of  the  tract  and  has  but  little 
bearing  upon  the  general  value  of  the  basin. 


Old  Jackson  mines  ; and.  mines  of  the  Sullivan  and  Erie 
Railroad  and  Goal  Company. 

§ 301.  Old.  Jackson  mine  on  hig  hed  i?.— Going  eastward 
along  the  center  of  the  Bernice  basin,  near  the  western 
boundary  line  of  the  lands  of  the  State  Line  and  Sullivan 
Railroad  Company  we  come  to  what  is  known  locally  as 
the  “Old  Jackson  mine,”  half  a mile  west  of  the  present 
mines  of  the  State  Line  and  Sullivan  Railroad  Company. 

Here  on  the  Jackson  property,  the  big  bed  of  coal  was 
opened  many  years  ago  showing  8'  1"  of  coal  in  11'  of 
room  between  floor  and  roof  ; thus.  Sec.  34,  fig.  45. 

Sandstone,  micaceous,  current-bedded,  thin  i ^ 
bedded,  fine  grained,  gra3''  colored, • 3 


' Coal,  upiier  bench,  averages, 3'  0" 

Slate  parting, 1'  0" 

B.  < Coal, 1'  3" 

Slate,  with  some  coal  intermixed, 2'  O'' 

. Coal, 3'  10" 


This  gives  8'  1"  of  coal  in  11'  1"  of  measures  be- 
tween roof  and  floor. 


The  coal  is  not  w’orked  at  present.  J udging  from  appear- 
ances, without  analysis,  it  would  seem  to  be  of  the  same 
character  as  the  coal  worked  from  the  company’s  mines, 
just  east  of  Jackson’s. 

§ 302.  Measures  over  B. — Overlying  the  coal  bed  B at 
the  Jackson  mine  there  is  nothing  showing  except  thin 
bedded  sandstone  ; and  this  rock  of  the  same  general  char- 
acter makes  up  the  whole  covering,  to  the  hilltop,  some 
80  or  90  feet  above  the  bed. 

§ 303.  Under  B on  the  Jackson  tract  are  seen  the  follow- 
ing rocks  in  place  Sec.  35,  fig.  46. 


Coal  B,  as  above, 

Fireclaj', 

Massive  hard  sandstone,  interval. 

Conglomerate  massive,  . * 

Black  slate,  (roof  of  A,) 


11' 

8’ 

22' 

30' 

6' 
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The  measures  between  coal  beds  A and  B are  massive 
sandstone  and  conglomerate,  making  a steep  cliff,  and  fnlly 
as  well  marked  on  the  topograjhiy  and  as  massive  as  the 
conglomerate  nnder  A. 

§ 304.  Jackson  opening  on  Coal  A. — On  the  same  hill  side 
as  the  “Jackson  mine,”  on  bed  B,  the  lower  coal  bed,  or 
A,  has  been  opened  for  examination  on  the  ontcrop. 

It  lies  at  this  place,  6o  feet  below  bed  B,  and  measnred 
thus:  Sec. 36  , fig.  46. 


( Black  slate  (roof), 5'  + 

. j Coal, 1'  11" 

‘ j Slate, 0'  3" 


Fireclay,  hard,  (floor), 

§ 30o.  Coal  A elsewhere. — The  same  bed  has  been  opened 
at  various  other  places  in  this  same  vicinity,  and  always 
yields  about  the  same  average  of  22  to  24  inches  of  coal. 

§ 306.  The  character  of  coal  A is  very  curious.  A speci- 
men yielded,  on  analysis,  (A.  S.  McCreath) : 


“Water,  4.130 

Volatile  matter, 15.270 

Fixed  carbon,  67.302 

Sulphur, 523 

Ash, 12.715 


lOO.OM 

Color  of  ash, reddisli  gray. 

The  coal  does  not  yield  a coke,  and  the  gases  burn  with 
a nerg feebly  Inminons  flame. 

The  coal  after  being  dried  begins  to  absorb  water  rapidly 
and  in  two  hours  has  re-absorlied  about  60  per  cent,  of  tlie 
water  originally  present.  This  amount  is  not  increased  by 


longer  exposure.” 

On  drying  at  225°  F.  the  coal  loses 4.13(^ 

At  245°  the  loss  is  the  same. 

At  260°  the  loss  is 4.19% 

At  340°  the  loss  is 4.59% 

At  460°  the  loss  is 4.69'7o 

At  a dull  red  heat  the  loss  is i2.59% 


But  in  all  these  experiments  the  water  re-absorbed  is  about 
the  same;  that  is,  the  coal  re-absorbs  about  2.48  parts  of 
water. 
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Irrespective,  therefore,  of  the  amount  of  water,  &c.,  driven 
off  by  heat,  tlie  portion  re-absorbed  is  practically  constant, 
and  tills  jiroperty  is  not  destroyed  even  after  all  the  vola- 
tile matter  has  been  driven  off.” 

§ 307.  Mine  No.  5,  on  Coal  B. — Eastward  of  the  old  Jack- 
son  mine  is  Mine  No.  5 of  the  State  Line  and  Sullivan  Rail- 
road and  Coal  Company.  It  is  an  old  mine,  not  now  worked, 
but  the  bed  in  the  drift  was  of  fidl  size  and  good  character. 

The  parting  between  the  top  coal  and  middle  coal  is  here 
3 feet  thick. 

Level  of  tlie  floor  above  tide,  1829  feet.  The  roof  rock 
and  all  above  it  are  sandstones ; where  the  surface  of  the 
ground  rises  highest  about  80  feet  of  sandstone  strata  cover 
the  coal. 

§ 308.  Section  at  Mine  No.  5. — Sec.  37,  Fig.  48. — An  im- 
l^erfect  section  of  the  measures  at  Mine  No.  5 shows  thus; 


Sandstone  to  hill  top up  to  say  80'  0" 

' Coal, 3'  0"  I 

Slate,  3'  O'' 

Coal  B,  { Coal, 1'  3"  ^ 12'  9" 

Slate  and  coal, 1'  6'' 

, Cr^al, 4'  0"  , 

Interval  rock,  not  seen, 10'  0" 

Sandstone,  thin-bedded, 20'  0" 

Interval  rocks,  not  seen, 25'  0" 

Black  slate, 5'  0" 

Coal  A 1'  11" 

Slate 0'  3" 

Fireclay,  7'  to  8'  0" 

Hard  sandstone, 22'  0" 

Conglomerate  sandstone, 30'  0" 

Wash  and  drift 

Total, 214'  8" 


§ 309.  Coal  A. — The  lower  coal,  though  only  opened  on 
the  outcrop,  is  good,  bright,  and  hard.  The  thickness  above 
given,  23  indies,  is  about  the  average  of  the  different  open- 
ings made  on  this  bed. 

§ 310.  Mine  No.  J,  on  Coal  B. — East  of  Mine  No.  5 is 
Mine  No.  4 of  the  railroad  and  coal  company ; in  which 
coal  B is  worked. 

Level  at  mouth  of  drift,  1810'. 
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The  parting  between  the  top  coal  and  middle  coal  is  3' 
thick  ; and  the  coal  itself  is  of  the  usual  size  and  cliaracter. 

§ 311.  Goal  A. — Forty-five  feet  below  the  floor  of  coal 
bed  B is  an  opening  on  outcrop  of  a coal  bed  which  shows  : 
Sec.  38,  fig.  49. 

Sandstone  roof.  


I Coal, 1'  8” 

^ Fireclay, 0'  10" 

[ Coal, 0'  8" 


This  is  the  lower  bed,  of  its  usual  size,  and  with  15'  less 
interval  rock  between  it  and  coal  B. 

§ 312.  Borehole  trial  to  find  A. — But  in  Mine  iSTo.  4,  300 
yards  in  from  the  outcrop,  the  coal  having  raised  in  that 
distance  11  feet,  and  keeping  perfectly  regular  and  undis- 
turbed, a borehole  was  jiut  down  in  order  to  test  tlie  lower 
coal  bed,  which  showed  so  well  on  outcrop.  The  measures 
passed  through  are  shown  in  Sec.  39,  fig.  50. 


Fireclay,  (floor  of  coal  B,) 15'  0" 

Drab  rock,  very  hard, 10  0" 

Hard  sandstone 20'  0" 

Fireclay, 5'  0" 

Slate,  4'  0" 

Dark  slate  and  clay,  (place  of  coal  B,) 10'  0 ' 

Sandstone,  (boring  left  off  in  sandstone.)  

Total, 64  0" 


There  were  not  6 inches  of  coal  in  all  in  the  dark  slate 
and  clay  which  occupy  the  horizon  of  the  lower  coal  bed. 
It  may  be  that  the  borehole  has  passed  through  only  a 
washout  of  the  lower  coal,  which  would  prove  small  and 
have  the  bed  on  all  sides  in  good  order ; but  there  is  so 
much  irregularity  in  these  measures  in  the  Bernice  basin 
as  to  prevent  any  great  hopefulness  for  improvement  or 
persistency. 

§ 313.  Gut-out  of  hed  i?.— -Between  Mines  No.  4 and  No. 
3,  the  coal  was  entirely  cut  out  over  a moderate  area  ; the 
mining  showed  only  mud,  dirt,  and  loose  trash. 

§ 314.  Aline  No.  3 on  B. — Eastward  of  Mine  No.  4 is 
Mine  No.  3,  or  the  Breaker  Mine.  At  this  mine  is  the 
breaker,  with  a capacity  of  500  tons  daily. 

The  coal  is  of  the  same  size  and  character  as  already  de- 
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scribed,  and  the  parting  between  the  toj)  coal  and  middle 
coal  is  only  from  3'  to  4'  thiciv. 

Level  of  drifts  1804'  above  tide. 

Level  of  coal  A,  1734'  feet  above  tide.  Dilference,  70'. 

The  lower  bench  has  not  been  opened  at  the  breaker,  and 
no  section  of  the  interval  rocks  can  be  seen  there. 

§ 315.  Mine  Mo.  2,  on  coal  B. — Eastward  of  the  Breaker 
Mine  is  the  Company’s  Mine  No.  2,  in  which  the  coal  of 
bed  B remains  about  the  same  as  before,  but  the  j^arting 
between  the  top  coal  and  the  middle  bench  has  grown  to 
be  7'  or  8'  thick. 

Level  of  drift  floor,  1800'  above  tide. 

The  lower  bench  has  not  been  totiched  at  all  at  this  place. 

§ 316.  Mine  No.  1,  on  B,  is  east  of  Mine  No.  2,  and  here 
the  interval  between  the  top  and  middle  benches  lias  grown 
to  30'. 

Tlie  middle  and  lower  benches  keep  together  as  before  ; 
and  these  alone  are  worked.  All  three,  upper,  middle,  and 
lower,  keep  their  usual  size,  and  show  no  change  in  appear- 
ance. 

Level  of  drift  month  fl.oor,  1793.5' above  tide. 

§ 317.  Production  from  bed  B. — The  State  Line  and  Sul- 
livan Bailroad  Comjiany  have  an  extensive  plant  at  Ber- 
nice. They  have  five  drifts  on  coal  bed  B,  besides  breaker, 
sidings,  houses,  store,  &c. : and  are  shipping  from  40,000  to 
50,000  tons  of  coal  yearly  ; all  of  it  from  bed  B. 

§ 318.  Average  thickness  of  Coal  B. — A fair  average  of 
several  measurements  of  bed  B as  made  in  the  different 
drifts  is  as  follows  : 

Roof,  sandstone,  thin  bedded,  micaceous. 


Coal, 3'  0" 

Slate  parting, 3'  0" 

Bed  B.  I Coal, 1'  3" 

Slate,  with  coal  intermixed, 9''  to  1'  6” 

. Coal 4'  0" 


Or  about  8 feet  of  coal  in  all.  It  is  generally  quite  free 
from  slate  either  as  thin  layers  or  in  lenticular  masses. 

§ 319.  Analyses  of  Coal  B. — Specimens  of  the  three 
benches  of  coal  in  bed  B,  as  mined  at  Bernice,  were  for- 
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warded  to  the  Laboratory  of  tlie  Survey  for  analysis.  They 
yielded  as  follows  (A.  S.  McCreath) : 

Taking  the  general  average  of  all  the  benches  together, 
as  they  are  shipped  to  market : 

“The  coal  is  bright,  shining  compact,  and  shows  consid- 
erable charcoal  and  iron  pyrites. 


Water, 1.295 

Volatile  matter, 8.100 

Fixed  carbon, 83.344 

Sulphur, 1.031 

Ash,  6.230 


100.000 

Color  of  ash, gre^'. 


Of  course  it  makes  no  coke:  but  is  a true  anthracite: 
and  the  above  analysis  represents  fairly  the  character  of  the 
coal  as  furnished  in  quantities  from  the  Bernice  mines. 

On  analysing  separately  the  coal  from  the  three  benches 
the  result  was  as  follows  : — 

“The  coal  is  generally  very  tirm  and  compact ; it  has  a 
deeio  black  shining  lustre  and  is  seamed  with  bright  crys- 
talline coal.  It  carries  considerable  mineral  charcoal  in 
thin  partings,  and  shows  only  a small  amonnt  of  iron  pyri- 
tes, existing  generally  in  thin  scales.  The  coal  from  the 
top  bench  has  a seam  of  greyish  black  cannel  like  coal  run. 
ning  through  it : but  the  other  specimens  seem  almost  free 
from  this.  The  coal  does  not  coke,  and  yields  gases  which 
burn  Avith  a very  feebly  luminous  llanie. 

The  top  bench  of  coal  yields : 


Water, 1.840 

Volatile  matter, 9.835 

Fixed  carbon,  76.788 

Sulphur 647 

Ash, 10.890 


100.000 

Color  of  ash, cream. 


This  coal  is  nearly  the  same  as  the  coal  yielded  by  the 
middle  and  loiver  benches,  but  is  not  quite  equal  to  them 
in  quality,  as  it  carries  more  ash. 

The  middle  bench  yields  : 
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Water,  1.800 

Volatile  matter, 9. 050 

Fixed  carbon, 82.373 

.Sulphur,  .622 

A.sh,  ...........................  5 .55o 


100.000 


Color  of  ash, grey. 

This  is  the  purest  coal  of  the  mine. 

The  lower  bench  yields  : 

Water, 2.200 

Volatile  matter, 9.405 

Fixed  carbon,  81.267 

Sulphur, .618 

Ash,  6.490 


100.000 

Color  of  ash,  cream. 

This  coal  is  up  to  or  beyond  the  average  character  of  the 
whole  bed  ; and  it  is  noteworthy  that  it  carries  a little  more 
water  than  either  of  the  upper  benches. 

§ 320.  Cannel  slate  layer. — Mr.  McCreath  made  an  analy- 
sis of  the  greyish-black  cannel-like  coal  layer,  running 
through  the  top  bench  of  coal.  It  should  more  properly 
be  called  the  cannel  slate  layer,  though  the  expression  can- 
nel slate  scarcely  applies  to  one  containing  so  small  a jiro- 
portion  of  volatile  matter. 

The  greyish-black  cannel-like  coal  yields  : 


Water,  1 .950 

Volatile  matter, 9.030 

Fixed  carbon, 63.795 

Sulphur,  .583 

Ash, 24.640 

100.000 

Color  of  ash, cream. 


§ 321.  Taking  the  average  of  the  analyses  of  the  coals 
from  the  three  benches,  it  will  compare  with  the  analysis 
of  the  average  run  of  the  mine  thus  : 

Av.  of  the  benches.  Av.  run  of  mine. 

1.953  1.295 

9.630  8.100 

80.143  83.344 


Water,  .... 
Volatile  matters. 
Fixed  carbon,  . 
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Sulphur, 
Ash,  . . 


.629 

7.645 


1.031 

6.230 


100.000 


100.000 


It  is  curious  to  marked  is  the  ditference  in  the  per  cent- 
ages  of  water  and  of  volatile  matters.  Variations  and  errors 
may  be  looked  for  in  analyses  of  specimens  from  coal  mines 
however  careful  may  have  been  the  selection  of  the  speci- 
mens. It  should  be  mentioned  here  however  that  the  ater- 
age  sample  Avas  selected  in  1876  Avhile  the  three  samples  from 
the  different  benches  AA-ere  taken  in  1878;  and  the  character 
of  the  coal  may  have  changed  as  the  mine  Avas  Avorked 
forward.  The  analyses  taken  together  hoAA^ever  establish 
clearly  enough  the  general  character  of  the  coal.  And  it  is 
a very  remarkable  one. 

§ 322.  Bernice  Anthracite.- — For,  by  any  system  of  clas- 
sification the  coal  is  an  anthracite.  Leaving  out  the  acci- 
dental impurities,  and  counting  only  the  ignitible  constit- 
uents of  the  fuel,  Ave  have  : 

Fixed  carbon 91.142 

Tolatile  matter, 8.858 

Proportion  of  vol.  matter  to  fixed  carbon, 1 : 10.289 

But  Avhile  the  Bernice  coal  from  bed  B is  thus  clearly  an 
anthracite,  and  is  used  for  exactly  the  same  purposes  and 
in  the  same  Avay  as  the  other  Pennsylvania  anthracite  coals, 
yet  in  its  appearance  and  structure  it  differs  much  from 
them. 

It  has  a dull  lustre,  instead  of  the  Avell-knowm  shining 
lustre  of  the  other  anthracites,  and  it  entirely  lacks  the 
conchoidal  fracture  which  is  possessed  by  eA'ery  other 
Pennsylvania  anthracite. 

So  different  is  it  in  physical  structure  that  it  cannot  be 
passed  through  an  ordinary  anthracite  breaker.  Such  a 
breaker  would  so  crush  it  as  to  leaA’e  little  beside  slack  and 
pea  coal. 

§ 323.  Bernice  breaker. — But  in  the  breaker  at  Bernice 
a massAe  plate,  fitted  Avith  iron  teeth,  takes  the  place  of 
the  crushers.  This  plate,  in  descending,  strikes  the  coal 
lumps,  and  taking  adA'antage  of  the  tendency  of  the  coal 
towards  a partial  cubical  structure,  easily  splits  the  lumps 
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into  pieces  of  varying  size,  and  practically  turns  out  about 
the  same  proi:)ortion  of  the  various  sizes  of  coal  (and  with 
no  more  wastage)  as  the  average  at  collieries  in  the  anthra- 
cite regions. 

A more  complete  discussion  of  the  character  of  this  coal, 
as  well  as  the  other  coals  of  Sttllivan  county,  will  be  found 
in  the  chapter  devoted  to  that  subject  and  to  comparing 
them  with  other  coals  to  the  north  and  south  of  them. 

§ 324.  Market. — The  Bernice  mines  ship  some  40,000  or 
50,000  tons  annually  to  market,  none  of  the  coal  going 
southward,  of  course  ; all  of  it  being  ship^md  northward 
into  New  York  State. 

§ 325.  Divergence  of  tlce  henches. — Between  Mines  No. 
2 and  No.  1,  the  lower  benches  of  the  coal  bed  B have  sunk 
to  the  eastward  65' ; and  on  driving  off  to  the  eastward  in 
the  mine,  these  lower  benches  were  found  to  continue 
steadily  sinking  to  the  eastward.  This  drifting  continued 
for  300  feet,  but  as  they  were  going  to  the  dij)  the  water 
proved  very  troublesome,  and  working  was  suspended.  A 
drift  is  now  being  put  in  from  a lower  level  to  drain  these 
workings. 

In  the  meantime  the  lipj^er  bench  seems  to  have  been 
continuously  rising  to  the  eastward,  after  leaving  Mine 
No.  2. 

§ 326.  School-house  bore  hole.— A.  bore-hole  was  put  down 
near  the  school-house,  1000'  east  of  mine  No.  1;  and  its 
record  is  as  follows  Sec.  40,  fig.  51. 


Total, 


r 


Surface,  186G'  above  tide. 

1.  Sandstone, 30'  O'' 

3'0" 

11'  0" 

20'  0" 

Parting  of  45'  <;  q,, 

[ 10'  0" 

1'  3" 

2'  0" 

9-  0" 

6'  0 ' 


2.  Coal, 

3.  Slate,  

4.  Fireclay,  .... 

5.  Slate, 

C.  Fireclay,  .... 

7.  Coal, 

^ Parting  of  11' 

9.  Fireclay, ) 

10.  Coal, 


J 


. 95'  3' 


Tlie  three  coals  of  the  above  section  (Nos.  2,  7 and  10)  have 
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been  supposed  to  be  tlie  three  benches  of  the  Big  bed  B, 
sexDarated  by  nnnsnally  large  jDartings. 

There  is  a coal  outcroj)  on  the  road  side,  just  about  at 
the  level  of  the  toj)  bore  hole,  ■which  may  be  the  nxjx^er 
bench  of  B.  If  tlie  interval  distance  between  the  toj)  coal 
and  middle  coal  increased  from  7 or  8 to  30  feet  in  the  short 
distance  between  mines  Xo.  2 and  Xo.  1,  there  is  nothing 
imj)ossible  or  even  improbable  in  the  continuance  of  that 
rate  of  rise  for  the  1000'  further  east  to  the  bore  hole  : and 
this  rate  of  rise  would  easily  bring  the  tojj  coal  uj)  to  or 
even  above  the  toj)  of  the  bore  hole. 

§ 327.  Saw-mill  l)ore  hole. — Another  bore  hole  was  x:)ut 
down,  north  of  the  previous  one,  towards  the  saw-mill.  It 
started  at  1816'  above  tide  or  50  feet  below  the  first  one. 
The  record  shows  : Sec.  41,  fig.  52. 


1.  Surface  earth, 22'  6’’ 

2.  Slate, 8'  6" 

3.  Fireclay, 7 0" 

4.  Gray  sandstone, 12  0" 

5.  Coal, 0'  6" 

6.  Slate  and  fireclay, 26'  6" 

7.  Coal, 1'  6" 

8.  Fireclay  and  slate, 7'  6" 

9.  Brown  sandstone, 25'  0 ' 

10.  Slate  and  sandstone,  mixed  with  Coal, 7"  ^ 

11.  Dark  sandstone,  mixed  with  Coal, 10''  > 1'  8" 

12.  Coal, 3"  1 

13.  Sandstone, 2’  6" 


Mine  No.  1,  on  the  two  lower  benches  is  at  1703. o'  aOove 
tide  and  sinking  to  the  eastward : the  coal  at  the  bottom  of 
the  school-house  bore  hole  (5  feet  of  coal)  is  at  1772'  above 
tide:  and  it  seemed  natural  to  conclude  that  this  large  coal 
rejiresented  the  bottom  bench  of  coal  B. 

But  coal  No.  5 of  the  saw-mill  boring  which  occupies  the 
horizon  [1776'  above  tide  and  a only  short  distance  away) 
is  only  6 inches  thick : and  there  is  no  coal  in  the  saw  mill 
boring  of  even  one  third  of  any  such  thickness  as  five  feet. 

§ 328.  The  new  drift  for  drainage  is  now  going  in,  start- 
ing near  the  saw-mill,  at  1767'  of  tide,  and  is  striking  for 
the  5'  coal  at  1772'  at  the  bottom  of  the  school-house  boring. 
By  connecting  it  with  the  mine  workings  it  will  drain  out 
everything. 
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§ 329.  The  coal  outcrop  which  shows  in  the  road  east  of 
the  White  House,  and  shows  also  near  the  school-house 
bore  hole,  sweeps  around  east  and  crosses  the  Susquehanna 
and  Bernice  turnpike  in  a plainly  detined  bench.  Here  it 
has  little  cover,  and  was  once  picked  into  and  some  coal  and 
slate  thrown  out  from  it.  But  it  points  out  to  daylight  di- 
rectly east  of  the  turnpike  in  a narrow  nose  and  the  ground 
falls  away  all  around  it  making  a swamp  and  lowland  over 
a considerable  area. 


East  of  Bernice. 

§ 330.  A careful  examination  of  the  hill  side  sloping  to 
Birch  creek  at  Bernice,  and  of  the  hill  sloping  to  the  Loy- 
alsock  creek  south  of  Bernice  failed  to  give  any  complete 
and  satisfactory  sections. 

§ 331.  Shiner  smile  conglomerate.  — One  mile  north  of 
Bernice,  and  therefore  on  the  north  side  of  Birch  creek, 
near  the  Shinersville  school-house,  there  is  a cliff  outcrop 
of  conglomerate  25  feet  high ; and  north  of  it  smooth  plain 
with  reddish  soil. 

Massive  gray  sandstone,  in  the  cliff,  dips  8°  south,  15° 
east.  Few  of  the  layers  are  less  than  one  foot  thick  ; and 
there  are  occasional  layers  of  pebble  rock.  These  pebbles 
are  chiefly  of  white  quartz,  not  much  rounded,  mostly  of 
considerable  size,  from  that  of  a large  pea  to  a filbert.  In 
this  they  differ  from  the  pebbles  in  the  conglomerate  be- 
tween coal  beds  B and  A,  which  are  rounded  and  small. 
If  this  Shinersville  conglomerate  were  the  same  as  that 
between  beds  and  A,  coal  bed  B would  be  caught  on  the 
nortli  side  of  Birch  creek ; of  which  fact  there  is  certainly 
no  evidence. 

The  8°  (S.  15°  E.)  dip,  if  continued  with  the  same  force 
to  and  under  Birch  creek,  would  carry  down  the  Shiner s- 
ville  conglomerate  (here  1950'  above  tide  ; Birch  creek  be- 
ing 1710' ; and  the  coal  1800')  600  feet  beneath  coal  A.  But 
as  this  is  an  impossiblj’'  large  interval,  it  is  evident  that  the 
dip  flattens  quickly,  and  that  the  Shinersville  conglomer- 
ate is  not  over  200  feet,  if  so  much,  below  coal  bed  A. 

§ 332.  Following  the  face  of  the  high  Shinersville  hill 
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westward  to  a point  two  miles  west  of  Sliinersville,  and  op- 
posite (and  north  of)  the  west  end  of  the  Bernice  basin,  we 
see  the  high  hill  top  (2000'  above  tide)  capped  by  a massive 
sandstone,  gray  colored,  and  with  some  conglomerate  lay- 
ers of  white  quartz  pebbles.  This  is  jirobably  the  same 
rock  exposed  at  Sliinersville.  The  Birch  creek  crossing 
(about  one  mile  down  the  creek)  is  450'  lower  in  level  than 
this  hill  crest ; and  the  whole  interval  of  450',  somewhat 
imperfectly  exhibited,  seems  filled  by  current-bedded,  green- 
ish gray  sandstones,  mostly  thin-bedded  and  evidently  in- 
cluding some  red  layers,  although  not  many  of  them. 
These  softer  red  layers  are  usually  covered  over  with  loose 
stuff,  and  do  not  show  their  thickness.  The  thickness  of 
such  soft  red  layers  is  usually  over-estimated,  because  they 
disintegrate  easily,  slide  down  and  make  a great  show  of 
outcrop. 

§ 332.  The  Sliinersville  section,  when  compiled,  may  be 


thus  stated : 

1.  Coal  bed  A, — 

2.  Pottsville  conglomerate,  as  much  as 190' 

3.  Mauch  Chunk  red  shale,  perhaps  not  more  than 25' 

4.  Pocono  sandstone  to  bottom  of  section, 450' 

665’ 


§ 333.  The  vertical  section  compiled  on  the  north  and 
south  banks  of  the  Loyalsock,  south  of  Bernice^  corre- 
sponds somewhat  closely  with  the  above. 

§ 334.  The  hill  slojie  on  the  north  side  of  the  Loyalsock 
along  the  turnpike  has  much  loose  stulf  scattered  over  it 
and  shows  few  exposures  of  rock  in  place. 

It  is  apparent,  however,  that  the  Pottsmlle  conglomerate 
is  not  more  than  200  feet,  if  so  thick.  The  Loyalsock  creek 
cuts  deep  and  is  only  about  1550  feet  above  tide  where  the 
turnpike  crosses  it. 

§ 335.  On  the  south  side  of  the  Loyalsock  creek,  rocks 
show  frequently  in  place,  dipping  north,  towards  and  under 
Bernice,  and  are  the  current-bedded,  greenish  gray  sand- 
stones of  the  Pocono  group.  Several  hundred  feet  of  them 
are  exposed. 

§ 336.  SchreyfogeVs  limestone. — On  the  hillside,  south 


188  GG.  EEPORT  OF  PROGRESS.  FRANKLIN  PLATT. 


of  Sclireyfogel’ s hotel,  and  170  feet  above  the  level  of  the 
Loyalsock  creek,  was  opened  a qnarry  of  greenish  siliceous 
limestone,  poor  and  sandy,  and  not  fit  to  burn  for  lime. 
The  bed  is  seamingly  thin ; and  it  must  lie  three  hundred 
feet,  more  or  less,  beneath  the  Pottsville  Conglomerate. 

A greenish  sandy  limestone,  perhaps  the  same,  is  found 
on  the  hillside  on  the  south  side  of  Birch  creek,  5 miles 
east  of  SchreyfogeV  s^  near  Hopkin’s  house.  It  lies  fifty 
feet  above  the  red  rocks  which  come  in  and  extend  down  to 
the  creek  at  that  place. 

§ 337.  On  the  2,075'  crest,  two  miles  west  of  Sclireyfogel’ s 
hotel,  on  the  south  side  of  the  Loyalsock,  along  the  plank 
road,  lie  massive  bowlders,  seemingly  of  the  Pottsville 
Conglomerate,  which  occurs  near  the  highest  part  of  the 
hill ; and  if  any  coal  measures  are  caught  in  the  hilltop 
south  of  the  Loyalsock  they  must  be  in  this  crest ; but  they 
can  cover  but  a small  area.  The  country  is  a rugged  wilder- 
ness and  shows  no  outcrop  ; and  no  effort  has  been  made  to 
develop  any  coal  horizon. 

§ 338.  Pigeon  creek  heads  up  three  and  a half  or  four 
miles  east  of  the  Susquehanna  and  Bernice  turnpike,  on 
the  northern  side  of  the  coal  basin,  and  flows  southward 
into  tlie  Loyalsock. 

Bed  B,  the  large  coal  bed,  has  been  opened  here,  on 
Pigeon  creek  ; the  following  vertical  section,  (barometric 
measurement,)  has  been  furnished  by  Col.  Ricketts,  of 


Wilkes-Barre : 

Coal  B, — 

Massive  conglomerate, 55' 

Coal  A, — 

Sandstone,  thin  bedded,  tine  grained, 200' 

Red  shale, — 


This  is  nearly  at  the  eastern  end  of  the  Bernice  coal 
has  in. 

§ 339.  The  old  ‘■''Pigeon  creek  opening^'  on  bed  B,  four 
miles  east  of  Bernice  is  not  worked,  but  the  coal  appears 
to  be  about  the  same  in  size  and  character,  as  at  Bernice. 

Mr.  McCreath  thus  describes  a specimen  forwarded  to 
him  for  analysis  : 

“The  coal  has  a dull  lustre  generally,  being  for  the  most 
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part  coated  with  a thin  film  of  silt ; on  fresh  fracture  the 
lustre  is  black  and  shining.  The  specimens  seem  in  the  main 
free  from  iron  pyrites. 


Water, 

Volatile  matter, 
Fixed  carbon,  . 
Sulphur,  . . . , 
Ash, 


Color  of  ash. 


2.340 

8.440 

80.949 

.726 

7.545 

100.000 


cream.” 


It  is  evident  that  the  coal  in  this  Pigeon  creek  area  of 
bed  B (however  much  that  may  be)  will  resemble  in  all  re- 
spects the  coal  now  shipped  from  Bernice. 

§ 340.  Coal  openings  east  of  the  turnpike. — The  railroad 
company  have  explored  a coal  outcrop,  less  than  one  half 
a mile  east  of  the  turnpike,  and  1826'  above  tide.  Sec.  42, 
fig.  63. 


Sandy  slate,  . 
Dark  slate,  . 
Coal,  .... 
Fireclay  floor, 
Blue  slate,  . . 
Fireclay,  . . . 
Blue  slate,  . . 
Sandstone, . . 


in  Borehole,  <! 

[ 


2'  0” 
1'  0” 
2’  0 ' 
1'  3” 
3'  0” 
6'  0” 
5'  0” 


§ 341.  Another  outcrop,  half  a mile  east  of  the  turnpike, 
and  only  1783'  above  tide,  (43'  below  the  above,)  showed  at 
the  outcrop  : Sec.  43,  fig.  54. 


Sandstone,  massive,  gray, 15'  0 ' 

Slate, 0'  6” 

Coal, 0'  5” 

Slate, 0'  4” 

Coal, 0'  5'' 

Coal  bed.  ■ Slate, 0'  6”  ■ 5'  4” 

Coal, 1'  0" 

Bone  coal, 0'  3" 

Coal, 2'  5”  , 

Sandstone  in  hottom. 


Mr.  McCreath’s  description  of  a sample  from  this  opening 
is  as  follows : 

“ Coal  of  a deep  black  color  ; rather  friable  ; much  coated 
with  infiltrated  silt ; partings  of  slate,  numerous. 
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Tlie  coal  yields  gases  wliicli  burn  with  a non-luminous 
flame  ; but  it  does  not  have  the  slightest  tendency  to  form 
a coherent  coke. 

The  dried  coal  re-absorbs  water  with  great  rapidity. 


Water,  @ 225°, 4.810 

Volatile  matter, ; 14.085 

Fixed  carbon, 64.436 

Sulphur, .549 

Ash, 16.120 


100.000 


Color  of  ash,  reddish  gray. 

Fuel  ratio, 1:4.57” 

§ 342.  The  Donovan  mine  is  a trial  opening  made  by  the 
Coal  Company,  one  and  a half  miles  east  of  Bernice,  at  1847' 
above  tide,  (coal  B at  the  breaker  at  Bernice  being  1804.) 
Sec.  44,  flg.  55. 


Sandstone,  massive,  gray, 30'  0” 

f Coal, 1'  3”  -1 

Coal  bed.  ? Slate  and  fireclay, 6'  0"  / 10'  11" 

( Coal, 3'  8''  * 

Fireclay  floor. 


Mr.  Woodward  drifted  in  on  the  coal  sufficiently  to  reach 
firm  coal  for  measurement  and  to  secure  specimens  for  an- 
alysis by  Mr.  McCreath,  who  made  the  following  rejjort  of 
sjiecimens  from  the  benches  analysed  sejiarately  : 

1.  Top  tench. — “The  coal  has  a dull,  dead  lustre;  it  is 
very  soft  and  crumbling,  and  has  a somewhat  shaly  ap- 
pearance, with  laminated  structure.  The  gases  burn  with 
a feebly  luminous  flame,  but  the  coal  does  not  yield  a coke. 


Water, 7.930 

Volatile  matter, 21.410 

Fixed  carbon 54.099 

Sulphur, ■ .551 

Ash 16.010 


100.000 

Color  of  ash, cream. 


2-  Bottom  tench.  — “The  coal  is  deep  black,  hard  and 
brittle. 


CC.I9I, 
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Water, 2.910 

Volatile  matter, 11.780 

Fixed  carbon, 81.672 

Sulphur, C98 

Ash, 3.010 

100.000 

Color  of  ash, cream.” 


§ 343.  The  analyses  of  coals  of  this  basin  already  de- 
scribed, have  shown  some  curious  features,  but  none  so 
embarrassing  as  the  two  analyses  given  above. 

In  the  first  place  the  jpercentage  of  ‘water  in  the  coal  from 
the  top  bench  is  nniisiially  large,  nearly  three  times  as  great 
as  the  percentage  of  water  in  the  bench  below,  separated 
from  it  by  only  6 feet  of  slate  and  fireclay. 

The  cartoon  ratio. — Throwing  out  the  accidental  impurities 
and  counting  only  the  ignitible  constituents,  we  have  for 
the  top  bench : 

Fixed  carbon,  . . 71.646  ^ ^ 

Volatile  matter, 28.354  ^ ^ ‘ 

100.000 

but  for  the  bottom  bench ; 

Fixed  carbon, 87.394  i 

Volatile  matter, 12.006  j ^ 

100.000 

that  is,  according  to  the  usual  classification  of  coals,  the 
iirpioer  toench  is  a dituminous  coal,  and  the  lower  hench  an 
anthracite. 

Dismissing  the  subject  for  the  present,  it  is  hardly  nec- 
essary to  remark  that  these  analyses  afford  no  clue  to  the 
identification  of  this  bed  with  the  large  bed  B or  with  the 
underlying  bed  A. 

§ 344.  From  another  opening  in  the  top  bench  of  this 
curious  coal  bed,  specimens  were  taken  for  'analysis  on 
which  Mr.  McCreath  reports  thus  : 

“It  was  very  wet  when  taken  out  of  the  box.  The  first 
analysis  represents  it  in  this  condition.  On  exposure  to 
the  air  of  the  Laboratory  for  16  hours  it  loses  8 per  cent, 
of  water  ; and  this  amount  is  not  materially  changed  after 


BERNICE  COAL  BASIN. 


GG.  193 


30  hours  exposure.  The  second  analysis  represents  the  coal 
after  it  had  been  air  dried  for  16  hours. 

“The  coal  is  for  the  most  part  in  tine  powder.  It  has  a 
dull  dead  lustre  with  somewhat  shaly  appearance.  It  is 
very  soft  and  crumbling  and  has  the  same  general  character 
as  the  coal  from  the  top  bench  (previously  analysed,)  see 
MM,  page  94,  analysis  No.  938.  The  gases  burn  with  a 
non-luminous  flame,  but  the  coal  does  not  coke  at  all.  As 
usual,  it  re-absorbs  water  very  rapidly,  just  like  the  other 
Bernice  coal. 

‘ ‘ The  analyses  are  as  follows  : 


Water,  @ 225, 
Volatile  matter. 
Fixed  carbon,  , 
Sulphur,  , . . , 
Ash 


Wet  Coal. 

Air-dried  C( 

. lo.OCO 

7.0C0 

22.680 

24.816 

, 50.993 

55.796 

.372 

.407 

, 10.895 

11.921 

100.000 

100.000 

Color  of  ash, reddish  gray. 

Fuel  ratio, 1 : 2.24 

§ 345.  The  shape  of  the  hasin  at  Bernice  has  been  made 
out  very  plainly  by  the  gangways  and  trial  shafts. 

Its  width  from  crop  to  crop,  Avest  of  the  Susquehanna 
and  Bernice  turnpike  is  not  over  600  yards  ; and  the  south- 
ern outcrop  is  from  30'  to  35'  higher  than  the  northern. 

Entering  by  the  northern  outcrop  the  coal  bed  sinks  gently 
south  as  much  as  8 feet ; then  rises  gently  to  the  southern 
outcrop  ; the  mine  draining  easily. — Going  \A’'estA\mrd  along 
the  basin,  the  coal  bed  gently  rises  all  the  way  from  Mine 
No.  1 to  Mine  No.  5. — The  curious  irregularities  between 
Mine  No.  1 and  the  turnpike  (to  the  east  of  it)  have  been 
already  stated. 

Its  lengthy  from  the  Susquehanna  and  Berwick  turnpike 
to  the  westernmost  proved  point  of  the  Big  bed  is  about 
2400  jmrds  ; the  width,  as  above  stated,  not  exceed  600 
yards. 

§ 346.  Difficult  identification  east  of  the  turnpike. — It 
will  be  observed  that  no  letters  (A,  B, ) have  been  given  to 
the  coal  bed  opened  east  of  the  turnpike,  except  on  Pigeon 
creek  ; Avhere  the  coal  bed  is  clearly  coal  B. 

13  GG. 
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A brief  recapitulation  of  the  principle  facts  will  suffice 
to  explain  the  difficulties  attending  any  identilications  east 
of  the  turnpike. 

Starting  then  from  the  western  end,  the  old  Jackson  mine, 
and  proceeding  eastwai'ds  : — • 

At  the  Jackson  opening  the  bed  B is  in  three  lienches,— 
8 feet  of  coal  in  11  feet  of  measures, — roof  and  lioor  regular 
and  even, — the  l)ed  making  a jilain  broad  bench  along  the 
hill  side. 

Tliis  state  of  things  continues  for  more  than  half  a mile, 
the  western  openings  of  the  railroad  comi)any  having  the 
coal  bed  in  exactly  the  same  condition  as  at  the  Jackson 
mine. 

But  in  driving  their  headings  to  the  eastward,  from  their 
easternmost  opening,  the  interval  between  the  upper  and 
middle  benches  steadily  increases,  the  iqiper  bench  rising 
and  the  middle  and  lowei'  benches  together  sinking  east- 
ward. At  the  same  time  the  well  marked  terrace  along  the 
surface  of  the  hill  slope  disappears. 

For  three  miles  east  of  tlie  Beridce  mines,  bore  hole  rec- 
ords and  oRtcrop  openings  show  only  single  coal  beds  ; 
nsnally  small ; vei'y  varialde ; differing  in  character  from 
each  other  and  from  the  coal  mined  at  Bernice.  If  the  bore 
hole  records  be  accurate  there  are  places  where  no  coal  at 
all  exists. 

On  Pigeon  creek,  however,  thi’ee  and  a half  miles  east  of 
Bernice,  there  is  an  old  opening,  in  which  coal  B exhibits 
the  same  size,  number  of  benches,  partings  and  general 
character  that  it  does  in  the  Bernice  mines  ; but  the  locality 
is  very  limited,  fo]‘  a bore  hole,  not  far  west,  found  no  coal 
at  all.  At  the  Pigeon  creek  opening,  also,  the  terrace  on  the 
hill-side  is  as  well  defined  as  at  Bernice. 

Phere  are  identy  of  instances  of  single  coal  beds  splitting 
into  two  or  more  by  the  thickening  of  thin  parting  slates  ; 
l)ut  here  the  benches  of  a coal  bed  part  compain’-  for  such 
a distance  and  so  rapidly  as  to  destroy  its  value  altogether, 
and  then  come  together  as  rapidly  as  they  parted  and  re- 
constitute the  bed  of  its  original  size  and  value. 

Under  such  circumstances  it  is  inii>6ssible  to  identify  the 
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trial  openings  with  any  certainty,  or  to  assign  a specilic 
value  to  that  part  of  the  Bernice  basin  which  lies  between 
the  Susquehanna  and  Berwick  turnpike  and  the  Pigeon 
creek  coal  opening. 

§ 347.  Cross  section.  Fig.  56,  has  been  drawn  to  exhibit 
the  general  structure  of  the  Bernice  coal  basin,  and  the 
thickness  of  the  coal  measures,  and  of  the  rocks  imme- 
diately underlying  them. 

The  section  line  crosses  the  Loyalsock  where  it  is  1575 
feet  above  ocean  level.  Tlie  Bernice  hill  toji  is  about  1875 
feet ; the  Bernice  coal  mines  1800  feet ; Birch  creek,  a little 
over  1700  feet ; and  the  hill  top  at  Shinersville  about  1950 
feet. 

Kortli  of  Birch  Creek. 

§ 348.  hihiner smile  conglomerate. — Starting  from  the 
north  or  Shinersville  side  the  lirst  conspicuous  exposure  is 
near  the  Shinersville  school-house, — conglomerate  rocks, 
dipping  to  the  south  20°  east,  5°  to  8°,  (but  no  doubt  soon 
flattening) — thickness  exposed,  30  to  40  feet, — a very  mass- 
ive sandstone — mostly  gray,  occasionally  bluish  and  spot- 
ted, and  with  numerous  layers  of  white  quartz  pebbles. 
These  layers,  only  a feAV  inches  thick,  not  at  all  cuiTent- 
bedded,  lie  parallel  to  each  other  and  as  regularly  strat- 
ified as  the  other  strata.  AVitli  these  exceptions,  the  ex- 
posure is  one  of  massive  sandstone  layers  without  j^ebbles. 

§ 349.  Bed  rocks  of  XL — On  the  tlat,  north  of  Shiners- 
ville, the  exposures  of  rock  in  place  are  very  imperfect. 
A red  rock,  softer  and  more  easily  disintegrated  than  those 
above  and  below  it,  seems  to  come  in  just  under  the  kihin- 
ersville  conglomerate  and  makes  a smooth  flat,  which  otfers 
no  exposures.  This  red  rock  cannot  be  thick,  (perhaps  not 
more  than  25  feet, ) for,  on  going  northward  only  400  yards 
north  of  Shinersville,  a fine-grained,  current  bedded,  gen- 
erally thin  bedded,  though  sometimes  massive  sandstone, 
(Pocono,  ISTo.  X,)  becomes  the  country  rock;  dipping  to 
the  south  20°  east,  about  5°±  ; making  a ridge  l)ack  of 
(north  of)  Shinersville  ; red  rocks  coming  in  to  the  nortli  of 
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the  ridge  and  passing  underneath  it.  This  lower  red  roclc 
is  probably  the  top  of  tlie  Catskill  formation,  Ifo.  IX. 

A very  gentle  and  even  slope  extends  from  the  Sliiners- 
ville  school-lionse  southward  to  Birch  creek  ; covered  deep 
with  loose  stuff  and  offering  poor  opportunities  for  observ- 
ing the  rocks  in  place. 

§ 31)0.  Conglomerate  roclc  in  place  is  exposed  on  tlie  north 
side  of  Birch  creek,  just  oisposite  to  the  breaker.  It  is  at 
least  400  to  500  yards  distant  from  and  125  feet  above  the 
creek,  that  is,  not  mucli  lower  than  bed  B on  the  south  side 
of  the  creek. 

The  dij)  here  must  therefore  be  to  the  southward,  for  this 
conglomerate  must  sinl^;  100  feet,  more  or  less,  between  this 
point  and  the  Breaker  mine. 

Most  of  the  rock  layers  of  this  exposure  are  of  fine- 
grained sandstone,  with  some  conglomerate  alternations. 

It  is  not  so  much  a mixed  conglomerate  mass  as  the  rock 
showing  in  the  railroad  cut,  near  the  saw  mill,  at  Bernice  ; 
though,  as  the  latter  is  lower,  and  in  the  line  of  the  dip, 
they  are  probably  i:)art  of  one  great  conglomerate  horizon. 

The  rocks  where  exposed  near  Birch  creek  are  nearly 
horizontal,  and  the  steep  dip  of  Shinersville  has  entirely 
ceased  to  exist  long  before  the  rocks  reach  Birch  creek. 

§ 351.  Pocono  strata. — Two  thirds  of  a mile  down  Birch 
creek,  and  one  half  of  a mile  north  of  Birch  creek,  massive 
greenish-gray  sandstones,  several  feet  thick,  show  in  jfface. 
These  are  nearly  200  feet  above  Birch  creek,  but  they  are 
so  far  to  the  north  that  the  5°  dip  Avould  naturally  carry 
them  entirely  underneath  XII. 

One  fourth  of  a mile  further  down  the  creek  this  green- 
ish-gray sandstone  is  again  found,  with  a small  quantity  of 
fine  white  pebbles  iml)edded  in  it. 

§ 352.  Junction  of  XII  and  XI. — At  A.  Prendergrast’s 
place,  2 miles  by  railroad  from  Bernice,  there  is  an  expos- 
ure of  considerable  interest. 

The  opening  is  300  yards  north  of  the  railroad  track,  and 
about  135  feet  above  Birch  creek  at  Bernice. 

The  top  rock  is  made  up  of  fine-grained  sandstone,  with 
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layers  of  very  small  (pin  head)  white  pebbles.  This  sand 
stone  is  4o  feet  thick  in  all,  and  massive. 

Directly  under  it  comes  a rich  red  colored  alnminons  rock, 
called  an  “iron  ore,”  and  8 feet  thick. 

It  weathers  quickly  on  exposures  into  a crumbly  mass. 

Under  the  “ore”  is  a dark  red  clay,  and  nothing  below 
that  is  exposed. 

The  ore  is  of  course  entirely  worthless  as  an  iron  ore, 
holding  probably  less  than  10  per  cent,  of  metallic  iron. 

Bnt  the  exiiosure  is  of  interest  as  showing  the  contact 
of  the  bottom  of  XII,  with  the  top  of  XI ; and  it  is  easy 
to  see  how  even  a moderate  thickness  of  this  crumbly  red 
rock  would  spread  over  an  extensive  area,  and  much  ex- 
aggerate its  own  apparent  thickness. 

It  does  so  at  this  place  ; at  Shinersville  where  it  makes 
deep  red  the  whole  region  north  of  the  conglomerate  ledge, 
and  indeed  has  sent  much  red  stuff  all  the  way  down  to 
Birch  creek  ; and  it  makes  a bright  line  along  the  crest  of 
the  Allegheny  mountain,  15  miles  to  the  soulh,  (or  Xorth 
mountain  as  it  is  called.) 

§.  353.  Going  east  from  Shinersville,  to  and  through  tlie 
Green  settlement,  the  main  road  is  always  in  Pocono  sand- 
stone (X),  and  the  Shinersville  conglomerate  is  far  south  of 
it ; indeed  the  conglomerate  must  cross  Birch  creek  not 
more  than  one  or  one  and  a half  miles  east  of  Shinersville, 
and  after  that  is  exclusively  to  the  south  of  Birch  creek. 

On  the  main  road,  masses  of  Shinersville  conglomerate 
are  found  loose  at  Obert's  school-house,  4^  miles  east  of 
Shinersville  ; and  from  there  on  to  the  southeast,  pieces  are 
found  along  the  roadside. 

§ 354.  East  end  of  the  coal  basin. — It  is  clear  tliat  the 
Bernice  basin,  as  a coal  producing  basin,  has  pinched  itself 
into  a canoe  shaped  point,  and  the  productive  measures  have 
stopped  somewhere  between  the  opening  on  coal  bed  B on 
Pigeon  creek  and  where  the  centre  of  the  svnclinal  crosses 
the  Lee  settlement  road  in  the  vicinity  of  Siglinger’ s house. 
For  at  that  point  the  coal  measures  are  wanting,  and  the 
massive  Shinersville  conglomerate  is  found  in  the  hillsides 
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and  to]:)s,  and  tlie  red  colored  Avasli  from  tlie  underlying 
rocks  of  XI  coAmrs  the  road  and  surface  of  the  valleys. 

§ 3o5.  BetAveen  the  forks  of  Bocky  lain  the  massive  con- 
glomerate x>ieces  are  on  the  hilltop  ; they  are  on  the  divide 
hetAveen  Rocky  and  Santee  runs  ; and  on  the  hilltoii  on  the 
road  just  south  of  Bendorf’s  house  or  one  half  mile  south 
of  tlie  south  fork  of  Rocky  run  Avhere  it  crosses  the  Lee 
settlement  road. 

At  the  Lee  settlement  school-house  the  measures  are 
clearly  those  underlying  the  Slilnersinlle  conglomerate. 

Soutlt  of  Birch  Creek. 

§ 35G.  Conglomerate. — On  the  south  side  of  Birch  creek, 
in  a railroad  cut,  just  Avest  of  the  Susquehanna  and  Berwick 
tuiaipike,  and  ahout  35  feet  above  the  level  of  Birch  creek, 
there  is  an  exiiosure  of  10  feet  of  conglomerate  rock,  lying 
apparently  flat,  or  Avith  a dip  so  slight  as  not  to  be  measur- 
able ; the  rock  is  a mass  of  small  rounded  quartz  pebbles, 
in  a matrix  of  sandstone.  But  the  Avhole  mass  is  conglom- 
erate, not  merely  a sandstone  vAitli  conglomerate  layers. 

§ 357.  A small  knife  edge  layer  of  coal  is  found  in  the 
centre  of  this  conglomerate  mass. 

§ 358.  This  same  rock.,  of  exactly  similar  charac- 

ter, is  found  exposed  Avest  of  the  Breaker  mine,  Avhere  it 
shoAvs  underlying  the  loAver  coal  bed. 

This  (top  of  XIl)  conglomerate  layer  is  not  thick  : jAroba- 
l)ly  not  exceeding  in  this  region  more  tlian  25  to  30  feet. 

AliOA^e  this  conglomerate  come  in  the  LoAV'er  ProductAe 
Coal  Measures,  a vertical  section  of  Avhich  has  already  been 
described. 

§ 359.  Going  south  from,  Bernice  along  the  Susquehanna 
and  BerAATck  turnpike,  coal  and  coal  slate  liaA'e  been  throAvn 
out  from  a shallow  pit  on  tlie  road  side  just  easi  of  and 
near  Bernice.  'Plie  level  is  over  1800'  above  ocean  and  tlie 
opening  is  on  the  top  liencli  of  coal  of  the  Big  Bed. 

§ 300.  Coal  A ? — A broad  tiat  sti-etches  for  the  greater 
jiart  of  a mile  across  the  hill  top  to  the  soutliAvard,  heavily 
covered  A\dth  loose  stuff  : and  then  on  the  road  side  there  is 
again  coal  slate  and  coal  from  a shalloAv  pit ; probably  an 
opening  on  the  loAver  coal  bed. 
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§ 361.  Conglomerate  rock  shows  in  place  on  tlie  crest  of 
the  hill,  on  the  Loyalsock  side,  1840'  feet  above  the  ocean 
and  270  above  the  Loyalsock  creek.  This  is  apparently  the 
top  layer  of  the  Conglomerate  of  XII : it  shows  as  a some- 
what massive  sandstone,  with  small  rounded  pebbles  scat- 
tered thickly  through  the  whole  mass  : but  with  no  regular 
layers  of  pebble  rock. 

From  the  conglomerate  down  to  the  Loyalsock  creek  the 
surface  drift  is  so  heavy  as  to  render  all  exposures  very  im- 
perfect : but  it  looks  as  though  the  upper  200  feet  of  the 
hill  side  were  made  up  of  thin  bedded  and  massive  gray 
sandstones. 

No  rock  exposures  are  to  be  found  on  the  Loyalsock 
creek,  at  water  level,  where  the  turnpike  crosses  it.  It  is 
clear  however  from  some  exiiosures  south  of  the  creek  that 
greenish  gray  current  bedded  sandstones  would  be  the  rock 
in  place  at  water  level. 

§ 362.  Lime  rock  i/i  X. — The  calcareous  siliceous  rock 
opened  on  the  south  side  of  the  Loyalsock  creek,  not  far 
from  SchreyfogeT  s hotel,  already  described,  is  clearly  in 
the  Pocono  group. 

Resume. 

§ 363.  The  measures  exposed  in  the  Bernice  basin  are  : 

XIII.  Lower  Productive  Coal  Measures,  up  to  the  big  bed 
B,— a bed  beneath  it,  called  for  convenience  bed  A, — inter- 
val rocks,  above  betvreen  and  below  the  coal  beds,  mostly 
sandstone, — no  limestone  known, — total  maximum  thick- 
ness somewhat  more  than 100' 

XII.  Pottsville  Conglomerate,  nowhere  sufficiently  ex  posed 
to  show  the  exact  character  of  all  the  layers,  yet  plainly 
divisible  into  three  members,  thus: 
c.  An  upper  conglomerate,  commonly  a mass  of  small 
pebbles  cemented  in  a matrix  of  sandstone, — includ- 
ing at  least  one  small  coal  bed,  an  inch  or  two  thick — 
the  whole  mass  rather  crumbly  and  making  neither 
cliffs  nor  bowlders — thickness  not  more  than  . 30' 
b.  A middle  member — in  some  places  of  massive 
sandstone— in  most  places  somewhat  thin-bed- 
ded, with  some  slaty  sandstone  layers — about  . 100' 
a.  A lower  conglomerate — the  lowest  layers  of  i 1^0' 
which  form  the  cliffs  at  Shinersville — breaking 
off  in  huge  cubical  masses — with  inter-layers 
of  pebbles,  some  of  them  large — thickness  not 
less  than  {Shinersville  conglomerate),  . ...  50'  - 
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A'i".  Mauch  Chunk  red  shale,  probably  not  exceeding  . . 25' 

X.  Pocono  sandstone,  thin-bedded  and  current-bedded, 
gray,  and  greenish,  (witli  reddish  layers  occasionally,) 
only  locally  and  partially  exposed,  thickness  not  obtain- 
able here. 

XI.  Catskill  red  and  gray  sandstones  and  shales,  badly  ex- 
posed, down  to  the  level  of  the  water  courses. 

For  a better  description  of  IX  and  X see  tlie  following 
chajiter  on  the  rocks  of  the  North  Mountain  platean. 

§ 364.  The  following  tabular  resume  of  the  coal  analyses 
given  in  the  foregoing  pages  will  be  convenient : — 


Coal  from  Bed  .5— the  Big  Bed. 


Water. 

Vol.  matt. 

U 

c3 

C 

W 

Sulph. 

1 

Ash. 

Color  of  ash. 

Upper  bench, 

1.8-10 

9.835 

76.788 

.647 

10.890 

cream. 

Middle  bench,  

1.800 

9.650 

82.373 

.622 

5.555 

gray- 

Lower  bench, 

2.200 

9.405 

81.267 

.618 

6.490 

cream. 

Average  of  all 

1.295 

8.100 

83.344 

1.031 

6.230 

gray. 

Pigeon  creek, 

8.440 

80.949 

.726 

7.545 

cream. 

Coal  from  Bed  A. 
Jackson  opening, 

4.130 

> 

15.270 

67.362 

.523 

12.715 

reddish  gray. 

Coal  not  identified. 

U miles  E.  1 Upper  bench. 

7.930 

21.410 

54.099 

.551 

16.010 

cream. 

of  Bernice, 

Lower  bench. 

2.910 

11.780 

81.672 

.598 

3.040 

cream. 

k mile  E.  of 
Bernice, 

Probably  bed 
A, 

4.810 

14.085 

64.436 

.549 

16.120 

reddish  gray. 

I 


Chapter  III. 

The  North  Mountain  Plateau. 

§ 365.  Pocono  rock.^. — Groing  south  from  the  Loyalsock 
creek,  on  the  Susquehanna  and  Berwick  turnpike,  imperfect 
exposures  are  found  on  the  hillside  south  of  the  creek  ; i)ut 
sufficient  is  visible  to  make  it  clear  that  thin  bedded  current 
bedded  greenish  sandstones,  Avith  an  occasional  softer  sandy 
slate  layer,  make  up  the  coiintry  rock  until  near  the  hill- 
top ; the  crest  of  the  hill,  300  feet  above  the  level  of  the 
Loyalsock  creek,  is  made  of  massive  sandstone  Avith  some 
thin  bedded  layers.  All  these  measures  are  dipping  to  the 
northAAmrd  to  go  under  the  Bernice  basin,  and  the  whole  hill 
is  composed  of  rocks  of  the  Pocono  formation,  or  ISTo.  X. 

§ 366.  Irou  ore. — One  and  a half  miles  south  of  the  Loyal- 
sock creek,  and  two  miles  north  of  Lopez  creek,  the  road- 
side exposure  shows  loose  specimens  of  the  deep  red  colored 
“iron  ore”  Avhich  lies  directly  under  this  niassAe  sand- 
stone of  X. 

§ 367.  Suh-anticlinal. — Here  is  plainly  a subordinate  an- 
ticlinal ; for,  one  mile  further  to  the  south,  and  170  feet 
higher  in  level,  the  hill  crest,  one  mile  north  of  Loj)ez  creek, 
is  made  up  of  this  massive  sandstone  of  X in  place.  But 
the  sandstone  croAvns  the  Amry  crest  of  the  divide,  and  the 
highest  rocks  geologically  on  this  part  of  the  lAlateau  belong 
to  the  Pocono  group. 

Another  summit,  only  one  half  of  a mile  north  of  L<Apez 
creek,  has  this  massive  sandstone  for  its  crest. 

§.  368.  Xo  rocks  sIioav  in  place  in  the  valley  of  Lojyez 
creek.,  but  on  the  divide  between  Lopez  creek  and  Painter 
Den  run,  the  same  massive  sandrock,  somewhat  conglomer- 
atic, again  sIioavs  on  the  crest,  making  small  cliffs,  and 
breaking  off  in  great  blocks  and  masses.  The  slopes  of  the 
hillsides  from  the  crest  down  to  the  valley  bottom  are 
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covered  so  deep  witli  glacial  drift  as  to  olier  no  chance  for 
rock  exposures  in  jdace. 

§ 369.  There  are  no  rock  exposures  on  Painter  Pen  run; 
on  the  next  small  divide  to  tlie  south,  nor  on  Spring  brook. 

§ 370.  At  a jmint  about  one  half  of  a mile  south  of  Spring 
brook,  still  on  the  Susquehanna  and  Berwick  turnpike,  and 
two  and  one  half  miles  north  of  Ganoga  lake  (Long  x>ond) 
the  same  massive  sandrock  is  ex^^osed,  l)reaking  off  in 
blocks  and  masses. 

§ 371.  Iron  ore. — Directly  under  it  is  a bed  of  iron  ore, 
somewhat  siliceous,  apparently  of  fair  richness  in  iroii : 
only  a few  loose  pieces  were  found,  and  no  opening  has  ever 
been  made  on  the  ore,  which  may  l)e  only  a few  inches  in 
thickness. 

Below  this  ore  there  is  a deep  red  colored  soft  rock,  nearly 
like  chalk  in  softness,  and  weathering  down  into  a smooth 
red  mud. 

§ 372.  An  anticlinal  axis  plainly  crosses  the  turnpike 
near  Spring  Brook,  three  miles  north  of  Ganoga  lake  (or 
Long  i3ond).  The  axis  has  a course  of  nearly  east  and  west. 

§ 373.  The  Ganoga  basin  as  it  may  be  called,  between 
Spring  brook  and  the  escarpment  of  the  Allegheny  (or 
North)  mountain  is  of  a very  simple  structure.  The  centre 
of  the  synclinal  is  at  or  near  Ganoga  lake : the  rocks  rising 
gently  to  the,  north  or  to  the  south  from  that  place, — but 
very  gently,  for  the  top  of  the  massive  conglomerate  sand- 
stone of  N,  which  shows  at  the  head  of  Fishing  creek  gorge, 
near  the  hotel,  is  130  feet  dz  below  the  hotel  itself,  and  the 
bottom  of  the  same  sandstone  is  perhaps  270  feet  below  the 
hotel. 

Now  at  the  outcrop  of  the  bottom  of  this  massive  sand- 
stone near  Spring  brook,  the  bottom  of  the  sandstone  is 
only  115  feet  below  the  hotel.  It  has  therefore  risen  to  the 
north  135  feet  in  2^  miles  : and  the  rocks  are  still  lising 
gently  to  the  north  at  the  exj^osure  at  Spring  brook.  The 
anticlinal  axis  however  cannot  be  far  from  the  exposure. 

The  basin  is  equally  simple  to  the  south  of  Ganoga  lake. 
Tlie  rocks  rise  very  gently  to  the  south,  and  their  outcrojD  is 
plainly  seen  on  the  North  mountain  escarpment. 
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75°  east  and  sontli  75° 


Ganoga  lake 


Tlie  Avliole  Ganoga  liasiii  is  made  up  of  the  rocks  of  rlie 
Pocono  formation,  Xo.  X. 

§ 374.  The  anticlinal  and  si/nclinal  axes  of  the  JS’orth 
mountain  jDlateau  run  about  north 
west. 

§ 375.  Glacial  striae. — One  mile  north  of 
some  well  defined  glacial  scratclies  show  on  the  road  side. 
The  ice  mass  came  from  the  north  20°  east ; and  many  par- 
allel scratches  are  found,  trending  in  all  cases  to  the  south 
20°  Avest. 

§ 376.  Ganoga  Section. — The  rocks  in  and  under  the 
Ganoga  basin  are  comparatiA^ely  AA^ell  exjAosed  in  dilferent 
places  on  the  escarpment  of  the  mountain  and  in  the  gorges, 
as  Avell  as  bA"  some  borings  made  bA^  Col.  li.  B.  Ricketts, 
near  Ganoga  lake.  The  folloAA’ing  section  is  exhibited  along 
the  main  turnpike  road  on  the  mountain  face  : Sec.  45,  fig.  57. 


X.  <: 


Massive  sandstone,  conglomerate  layers,  breaking  oft'  in 
huge  blocks,  making  mountain  crest. 

Red  rocks,  usually  soft, 25' 

Red  sandstones  and  slates,  with  some  few  graj'  sandstone 

layersinterleaved, 70' 

Reddish  and  some  grayisli  sandstone, 35' 

Gray  sandstone,  thin  bedded  usually,  enormously  current 
bedded,  making  great  cliff's  along  the  roadside,  ....  255' 

Red  sandstone  and  interleaved  red  shale, 60' 

Gray  and  greenish  slates, 5' 

Red  and  brown  sandstones,  with  layers  of  shales  running 
in  color  from  deep  red  to  brown ; witli  a very  ferrugi- 
nous slate  at  the  bottom,  nearly  rich  enough  for  an  iron 

ore, 250' 

IX.  Red  shales,  very  soft  and  easilj^  disintegrated, 35' 

Red  sandstone,  tliin  bedded, 10' 

Deep  red-colored  slates, 80' 


I 


Total, 825' 


§ 377.  Pigeon  run  and.  Fishing  creeli  section. — A A^erti- 
cal  section  made  from  the  head  of  a branch  of  Pigeon  run 
doAAm  to  Fishing  creek,  and  then  up  the  latter,  gaA'e  tlie 
folloAAung  imperfect  section  of  the  measures  beloAA'  the  bot- 
tom of  the  massive  sandstone  layer.  But  the  section  is  So 
imperfect  as  not  to  sIioav  the  junction  of  the  red  and  gray 
rocks  ; and,  in  fact,  red  and  gray  rocks  are  in  many  places 
closely  interleaved. 
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Mijssive  sandstone;  makes  cliffs;  filled  with  layers  of  pebble 

rock;  seems  to  be  at  least, 120' 

Red  shale,  soft,  holding  ball  iron  ore  ; concentric  layers ; lumps 
of  ore  very  numerous ; grey  nodular  ore.  Thickness  of 
shale, 10' 

§ 378.  Iron  ore. — A specimen  of  tlie  iron  ore  in  the  red 
shale,  directly  underlying  the  massive  conglomeratic  layer 
of  X,  was  analysed  by  Mr.  McCreath,  who  thus  reports  the 
results : 

“A  coarse-grained,  hard  and  tough,  greenish-grey  car- 
bonate ore. 


^Metallic  iron, 20.575 

Sulphur, 007 

Phosphorus, 386 

Insoluble  residue, 46.650 


§ 370.  Fishing  creek  gorge  makes  exiiosures  of  some  geo- 
logical interest,  but  affords  no  connected  section. 

Coal  slate  in  X. — About  150  feet±below  the  bottom  of 
the  massive  sandstone  there  is  an  exposure  of  highly  car- 
bonated slate,  with  red  shales  above  and  below. ''' 

The  lower  layer  of  the  slate  is  2 feet  thick  ; a dark  blue- 
black  carliouated  aluminous  coaly  slate,  filled  with  impres- 
sions of  calamites  and  lepidodendron. 

The  lowest  two  feet  are  the  richest  in  carbonaceous  matter ; 
above  that  there  are  7 feet  of  clay  slate,  gradually  growing 
lass  deeply  colored,  with  a reddish-gray  slate  and  shale  com- 
ing in  on  to})  of  them. 

Limestone  of  X. — About  600  feetdzbelow  the  base  of 
the  massive  sandstone  in  X is  a massive  limestone.,  fully  12 
feet  thick.  It  is  chiefly  a sandy  calcareous  rock  ; but  layers 
of  it  are  made  u}i  of  rounded  pebbles  of  carlionate  iron  ore, 
held  together  by  a matrix  of  calcareous  matter. 

The  limestone  when  burned  slacks  very  well. 

It  could  not  be  determined  from  tlie  weathered  outcrop 
whether  the  rounded  iron  ore  })ieces  came  water-worn  from 
some  other  locality  or  were  concretions  formed  in  }ilace. 

Conglomerate  of  X. — The  massive  sandstone  in  X is  well 
exposed  at  the  head  of  the  gorge  of  Fishing  creek,  about 

* Tliese  vespertine  coal  and  coal  slates  are  more  fully  described  in  the  report 
on  Lycoming  county,  GG.  First  part  of  this  volume. 
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one  half  of  a mile  from  Ganoga  lalce.  A clilf  of  the  rock 
stands  vertically  80  feet  high  at  the  head  of  the  canon.  The 
sandstone  is  massive,  with  many  conglomerate  jiebble  layers; 
is  grayish  in  color,  and  breaks  off  in  huge  blocks. 

Coal  bed  in  X.  — A small  bed  of  coal,  not  six  inches  thick 
on  the  average,  shows  in  the  face  of  the  cliff,  with  massive 
sandstone  enclosing  it  above  and  below.  The  coal  bed  varies 
in  size  with  great  rajiidity  and  can  be  seen  changing  its  size 
every  few  feet ; a striking  exhibition  indeed  of  the  un- 
certainty to  be  expected  in  mining  any  coal  bed  which  has 
a roof  and  floor  so  abnormal  as  a massive  sandstone. 

This  coal  bed  probably  swells  up  in  places  to  a greater 
size  ; and  the  presence  of  its  smut  on  the  crop  in  places 
when  it  may  be  more  than  6 inches  thick  has  doubtless  as- 
sisted in  making  a misconception  concerning  the  presence 
of  the  lower  productive  coal  measures  on  the  North  mount- 
ain. 

§ 380.  Daddoto  coal  bed  in  XII. — The  small  coal  bed 
opened  up  years  ago  at  the  Daddoio  inine,’’’’  the  '‘^Miller 
mine^^’’  east  of  Pigeon  creek  and  on  Birch  creek  is  jirobably 
the  small  coal  bed  which  at  Bernice  shows  in  the  conglomer- 
ate of  XII  near  the  level  of  Birch  creek. 

It  is  reported  that  at  these  mines  named  above  the  coal 
averaged  20  inches  thick  ; sometimes  running  as  high  as  2 
feet  thick  ; that  all  the  openings  are  close  to  the  top  of  the 
highest  hills  ; that  the  coal  bed  carries  a roof  slate  and  a thin 
slate  floor  ; and  that  from  40  to  GO  feet  of  massive  conglom- 
erate sandstone  overlie  the  coal,  Avith  as  much  more  under- 
lying it. 

The  openings  named  cannot  now  be  examined,  and  are 
moreover  in  the  midst  of  that  magnificent  unbroken  forest 
which  covers  the  North  or  Allegheny  mountain  plateau  for 
a distance  of  50  miles  east  and  west  by  some  10  miles  north 
and  south. 

§381.  The  Allegheny  mountain  front. — The  southern 
part  of  the  North  mountain  (or  Allegheny  mountain)  plat- 
eau, that  part  which  lies  betw^een  the  escarpment  of  the 
mountain  and  the  anticlinal  sub-axis  four  miles  to  the  north. 
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is  a liigli  broad  inonntain  mass,  nearly  level  on  top,  the 
snniniits  being  some  2,400  feet  above  the  ocean  level. 

The  massive  sandstone  of  X,  with  its  conglomerate  lay- 
ers, which  shows  so  boldly  in  a cliff  at  the  head  of  Fishing 
creek  gorge,  dii)s  gently  to  the  northward  and  comes  np 
again  to  daylight,  with  a little  of  underlying  red  shale  also 
exposed. 

The  platean  therefore  is  a very  regnlar  and  shapely  syn- 
clinal l)asin  ; the  country  rock  over  the  whole  area  being 
the  rocks  of  the  Pocono  group,  or  formation  X. 

§ 382.  Ganoga  lalce  hore  Itole. — Col.  R.  B.  Ricketts  put 
down  at  Ganoga  lake  a bore  hole,  120  feet  deeji.  It  shows 
the  character  of  the  Pocono  rocks  for  tliat  distance : hut  as 
it  was  done  Avith  the  old  style  of  rods  it  afforded  only  im- 
perfect specimens  of  the  rocks  penetrated. 

The  boring  was  made  because  the  massive  sandstone  and 
conglomerate  at  the  head  of  Fisliing  creek  gorge  had  been 
supposed  to  l^e  the  Conglomerate  of  XII : and  this  bore  hole 
at  Ganoga  lake  Avas  expected  to  pass  throng] i the  coal  meas- 
ures as  they  exist  in  the  Bernice  lAasin.  This  expectation 
was  not  fulfflled.  The  rocks  penetrated  by  the  drill  are 
Pocono  rocks,  to  Avhich  groiq)  als(j  the  massive  Fishing 
creek  conglomerate  rock  belongs.  The  record  of  the  Ganogo 
Ictke  ])oring  reads  as  folloAvs  : Sec.  46,  fig.  58,  page  210. 


Surface,  or  length  of  box, 5'  0" 

Sandstone, 10'  0'’ 

Yellow  ochre,  and  iron  ore, 6'  2" 

Pine  slate,  and  iron  ore,  12'  6" 

Slate  (some  few  small  coal  pieces), 13'  6" 

Black,  soft,  gritty  rock, 3'  10" 

Sandstone,  very  hard,  dark  and  fine  grained,  ......  1'  4" 

Slate  (some  few  small  coal  pieces), 2'  8'’ 

Sandstone,  very  liard,  dark  and  fine  grained  at  top,  but 

growing  lighter  towards  the  bottom,  . . 16'  0' 

Slate,  1'  6" 

Sandstone,  dark  at  top,  but  growing  lighter  colored  to- 
wards the  bottom, 5'  6" 

Slate,  3'  6'' 

Sandstone,  dark  colored,  hard,  fine  grained,  micaceous,  . 4'  3" 

Slate, 1'  0" 

Sandstone,  light  colored,  hard,  fine  grained,  micaceous,  . 14  ' 6" 
Dark  and  light  .sandstones  alternating, 18'  9" 


Total, 


120'  O' 
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§ 383.  Tli.e  Focono  rocJcs  therefore  in  the  centre  of  the 
Ganoga  lalve  basin,  lying  directly  on  top  of  tlie  massive 
Fishing  creeJc  conglomerate^  are  made  np  of  sandstone  lay- 
ers with  interleaved  ochre  beds,  iron  ores,  and  some  car- 
bonated slates. 

Coal  in  A".— These  latter  have  no  value  as  coal  beds  ; 
there  are  probably  some  streaks  of  coal  through  the  mass 
of  carbonated  clay ; but  they  can  be  of  no  more  conse- 
quence than  the  sti’eaks  or  small  beds  of  coal  found  in  otlier 
horizons  of  tlie  Pocono  sandstones,  or  than  the  little  irreg- 
ular  and  uncertain  coal  bed  wliich  occurs  in  the  massive 
conglomerate  sandstone  at  the  head  of*  Fishing  creek  gorge. 
It  must  be  concluded  that  there  are  no  Lower  Productive 
coal  measures  and  no  workable  coal  beds  on  the  Xorth 
mountain  plateau,  south  of  the  Bernice  basin. 

§ 384.  Tlie  measures  immediately  above  the  top  of  the 
bore  hole,  as  examined  in  the  higher  land  east  of  Ganoga 
lahe,  are  composed  of  about  100  feet  of  thin  bedded  sand- 
stones, sometimes  conglomeratic : apparently  almost  en- 
tirely sandstone,  with  very  few  softer  layers  interleaved. 
There  was  no  outcrop  show  of  coal  seen  on  the  Xorth 
mountain  plateau  excepting  those  already  described  above. 

§ 385.  The  iron  ore  of  the  vertical  section,  underlying  the 
ochre  bed,  shows  thus  : 


Good  bluish  iron  ore,  (under  the  ochre,) 0’  S" 

Small  slate  parting. 

Red  sandy  ore,  leaner  in  character, 6'  0"-\- 


A specimen  of  the  good  bluish  iron  ore  was  forwarded  to 
the  laboratory  of  the  Survey,  and  yielded,  on  analysis, 
(McCreath; : 

Sullivan  county,  near  Ganoga  Lake,  (Long  Pond; : ‘‘Car- 
bonate ore,  more  or  less  oxydized  ; color,  greenish-gray  to 
reddish-brown. 


Metallic  iron, 32.000 

Sulphur,  040 

Phosphorus, 204 

Insoluble  residue, 19.420 


This  represents  an  iron  ore  of  fair  quality,  the  sulphur 
being  unusually  low,  and  the  iihosphorus  not  high. 
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An  average  specimen  of  this  same  ore  was  analysed  by 
Ml'.  J.  Blodget  Britton,  with  the  following  results  : 


Volatile  matter,  (water  and  carbonic  acid,) 17.66 

Insoluble  siliceous  matter, 20.00 

Pure  iron,  in  tlie  torm  of  protoxide, 9.73 

Pure  iron,  in  the  form  of  sesquioxide, 24.65 

Oxygen  with  the  iron, 13.77 

Alumina, 6.40 

Rime, 95 

Magnesia, 1.08 

Sulphur, 02 

Phosphorus, 04 

Oxyde  of  manganese, 4.9O 


99.20 


Metallic  iron, 34.38 


The  above  analysis  represents  a moderately  valuable  iron 
ore  ; one  which  could  be  used  for  mixing  with  richer  ores 
in  making  pig  iron  for  the  use  of  Bessemer  steel  works. 

A specimen  of  the  ore  which  overlies  the  yellow  ochre 
deposit  was  forwarded  to  Mr.  McCreath,  who  reports  the 
results  of  his  analysis,  thus  : 

A carbonate  iron  ore  ; more  or  less  oxydized ; coarse- 
grained ; sandy  ; greenish-gray  and  reddish-brown  in  color. 


Metallic  iron 15.950 

Sulphur,  012 

Phosphorus, 076 

Insoluble  residue, 62.890 


The  above  is  too  poor  in  metallic  iron  to  pay  for  working. 
§ 386.  Tlie  ochre  hed  is  fully  four  and  a half  feet  thick. 
Two  shafts  have  been  put  down  upon  it,  a half  a mile  apart. 
It  shows  about  the  same  measurements  in  both  cases. 
“The  ochre  has  been  pronounced  by  experts  and  dealers 
one  of  the  finest  in  the  market. 

The  upper  part  of  the  ochre  bed  appears  to  be  the  purer 
of  the  two. 

The  sandstone  directly  overlying  it  is  a fine-grained, 
quartzose  rock,  of  bluish  color,  and  ferruginous. 

A layer  of  red  sandy  iron  ore  makes  the  bottom  of  the 
ochre  bed. 

* This  is  quoted  from  a report  made  to  Ool.  Ricketts,  the  owner  of  the 
property. 
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§ 387.  An  examination  was  made  of  tiie  region  for  tliree 
or  four  miles  east  and  east-nortli-east  of  Ganoga  lake. 

This  is  abont  the  centre  of  the  synclinal.  The  measures 
for  100  feet  above  the  level  of  Ganoga  lake  were  seen  in 
several  places,  but  in  every  case  the  country  rock  Avas  fine- 
bedded  sandstones,  sometimes  conglomeratic,  Avithout 
benches  or  show  of  softer  rocks. 

The  great  plateau  of  the  North  mountain  is  drained  off 
toAvards  the  Susquehanna  by  the  AA^aters  of  BoAvman’s  creek 
and  the  Mehoopany.  These  streams  head  up  near  Ganoga 
lake,  run  east  parallel  to  each  other  and  five  miles  ax)art, 
and  em^Aty  into  the  Susquehanna,  the  one  at  Tunkhannock, 
the  other  at  Mehooj)any. 

The  rocks  of  the  Pocono  groujA,  and  the  climate  of  this 
elevated  plateau,  have  been  favorable  to  the  growth  of  one 
of  the  most  magnificent  forests  to  be  found  in  this  country. 
The  great  body  of  the  region  is  covered  with  hemlock  tim- 
ber ; but  the  ridges  are  covered  with  a luxuriant  growth  of 
ash,  black  and  Avhite  birch,  x^oplar,  beech,  majAle,  and 
cherry. 

The  scenery  is  of  unusual  beauty,  the  deejA  gorges  of  the 
mountain  escarpment  presenting  some  scenery  scarcely 
equalled  along  the  whole  Allegheny  mountain  range  through 
Pennsylvania.  Already  on  the  shore  of  Ganoga  lake  there 
is  established  a thriving  summer  resort.  The  clima  te  resem- 
bles northern  Maine  ; the  plateau  is  so  elevated  above  the 
sea,  (2300  to  2400  feet,)  and  so  broad,  as  to  render  the  flora 
of  the  crest  different  from  that  of  the  valley  at  the  foot  of  the 
mountain,  and  to  make  it  allied  to  the  flora  of  a latitude 
far  to  the  northward. 
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ClIAPTEK  IV. 

From  Bernice  Westward  down  the  LoyalsocJc. 

§ 388.  Two  and  one  half  miles  west  of  Bernice,  on  the 
north  side  of  Birch  creek,  jnst  north  of  the  Dushore  and 
Laporte  main  road,  the  STdner smile  conglomerate  (XIIo) 
crowns  the  hill  top  and  makes  an  exposure  in  cliffs.  It  is 
of  the  same  character  as  at  Shinersville ; a very  massive 
sandstone,  breaking-  in  great  blocks,  and  having  its  con- 
glomerate as  layers  of  pebble  rock,  not  through  the  mass. 
The  exposure  here  would  indicate  that  only  the  lower  50' 
to  80'  are  conglomerate  ; above  that  the  rocks  are  less  mass- 
ive sandstone,  with  layers  of  thiii-bedded  greenish  colored 
sandstones. 

§ 389.  Coal  in  XII a. — In  this  conglomerate  mass  a small 
coal  was  once  opened.  It  is  said  to  have  measured  in  one 
place  twenty  inches  in  thickness  ; but  its  average  character 
is  that  of  a small  and  uncertain  coal  bed,  onl_y  a few  inches 
thick. 

The  measures  coming  in  on  top  of  the  Shinersville  con- 
glomerate,  are  thin-bedded  sandstones,  with  an  occasional 
softer  layer  of  sandy  slate,  much  of  the  rock  being  greenish 
colored  and  spotted. 

The  dij)  of  these  conglomerate  I'ocks  in  these  cliffs  is  into 
the  Bernice  basin,  which  is  here  pointing  up  into  a canoe- 
shaped  point ; the  level  is  about  the  same  as  the  top  of  the 
Bernice  hill ; and  the  rounding  off  of  the  coal  measures  on 
the  western  end  of  the  Bernice  basin  is  plainly  shown. 

Directly  north  of  this  ledge  of  Sh  inersville  conglomer- 
ate the  Red  shale  of  XI  conies  in  and  makes  a clearly  de- 
fined band  around  the  northern  edge  of  XII. 

§ 390.  JMeylert' s coal. — About  seven  or  eight  miles  west  of 
Bernice  and  5 miles  east  of  Forksville  (in  straight  lines) 
there  is  an  old  opening  on  the  INfeylert  property.  It  is  1 
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mile  soutli-southwest  of  J.  Cowley’s  lionse,  close  to  tlie  east 
boundar}^  line  of  Forks  townsliiii. 

The  opening  is  made  on  a liigli  and  rather  narrow  hill, 
and  within  50  feet  of  the  top  of  it ; the  snrronnding  region 
being  somewhat  lower  in  level. 

The  overlying  50  feet  of  rock  are  wholly  or  in  great  jiart 
conglomeratic  sandstone.  ^ 

The  opening  itself  is  not  now  worked  at  all  and  has  fallen 
shut;  The  very  imperfect  exposure  shows  at  the  outcrop 


thus : 

Dark  clay  slate  overlying,  6'  0" 

Coal,  (reported,  not  seen), 2’  8" 

Floor  (tireclaj'?) 


From  the  general  appearance  of  the  enclosing  rocks  it, 
a|)pears  that  this  Meylert  coal  may  be  the  same  coal  bed 
opened  by  Lippincott  and  Mercnr,  south  of  Forksville. 

Is  it  either  of  the  Bernice  coals  1 The  few  small  pieces 
of  coal  and  slate  lying  near  the  mouth  of  the  drift  resem- 
bled somewhat  the  coal  from  the  lower  bed  at  Bernice,  60 
feet  below  bed  B. 

In  the  absence  of  any  oxienings  or  exposures  in  the  vi- 
cinity, the  region  being  forest  ivitli  but  few  clearings,  it  is 
impossible  to  make  a precise  identitication.  I incline  to  the 
belief  that  the  coal  is  simply  a local  coal  in  XII,  and  not 
the  lower  bed  at  Bernice. 

Even  supposing  it  to  be  the  latter  bed,  as  the  opening  is 
close  to  the  top  of  the  highest  hill,  and  is  nearly  at  the 
centre  of  the  synclinal  axis,  there  is  small  prospect  for 
finding  any  area  of  Lower  Productive  measures  in  the  vi- 
cinity. 

So  far  as  the  weathered  small  pieces  of  loose  coal  will  ad- 
mit of  description,  it  can  be  said  that  the  Meylert  coal  is  like 
a hard  semi-bituminous  coal : with  no  conchoidal  fracture : 
is  crumbly,  and  makes  fine  cubes : and  in  no  sense  looks 
like  an  anthracite. 

Going  north  northeast  1 mile  to  Cowley’s  house,  the 
ground  rising  slightly  in  that  direction,  the  surface  is  cov- 
ered everywhei’e  with  pieces  of  bluish  colored  conglomer- 
ate and  conglomeratic  sandstone. 
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§ 391.  At  Laporte,  the  entire  hilltop  is  covered  with 
bowlders  of  massive  sandstone  and  congdomerate,  in  large 
blocks  sometimes,  but  usually  only  in  pieces  of  moderate 
size. 

The  conglomerate  is  blue-gray  colored,  Avith  small  pebbles 
of  white  quartz  in  layers  ; resembles  very  much  in  appear- 
ance the  massh^e  conglomerate  layer  in  the  Pocono  group 
which  shoAA^s  in  a Amrtical  cliff  at  the  head  of  Fishing  creek 
on  the  IS’orth  mountain  plateau. 

On  the  east  side  of  Laporte  the  hillside  doAvn  to  Mill 
creek  affords  only  an  imperfect  section  ; but  shows  enough 
to  make  it  reasonably  certain  that  for  about  125  feet  down 
from  the  flat  hilltop  on  Avhich  Laporte  is  built,  the  rock  is 
almost  entirely  sandstone,  not  usually  in  jjlates  of  more 
than  three  inches  thick,  and  from  that  down  to  one  inch  or 
one  half  inch  thick  ; the  sandstone  fine  grained,  non-con- 
glomeritic  generally  where  seen,  sometimes  a little  crumbly, 
with  a few  small  layers  of  softer  sandy  slate. 

From  this  point  down  to  the  level  of  Mill  creek,  50  feet, 
no  rock  shows  in  j)lace. 

While  the  exposures  at  Laporte  are  not  comjDlete  enough 
in  themselves  to  make  a section,  yet  they  indicate  that  the 
rocks  are  the  same  as  those  of  the  Xorth  mountain  jAlateau, 
the  Pocono  formation,  as  already  given  in  xn-eceding  j)ages 
of  this  report. 

§ 392.  HalV  s drift. — One  mile  south  of  LaxDorte,  on  the 
Muncy  road,  a trial  drift  has  been  x)ut  into  a small  coal  out- 
crop on  the  Sheldon  Hall  jAroperty. 

The  drift  runs  in  north  55°  Avest ; is  in  over  125  feet,  and 
found  slate,  Avitli  tAvo  small  leaders  of  coal. 

The  coal  seems  to  dixA  to  the  northAvest,  so  far  as  they 
have  folloAved  it. 

The  mining  has  develojAed  almost  nothing  but  slate  ; very 
little  coal  having  been  found  and  that  only  in  thin  strings. 

A trial  shaft,  starting  in  10  feet  above  the  mouth  of  the 
drift,  gives  12  feet  of  clay,  fireclay  and  loose  trash  ; no  solid 
rock  in  place  over  the  coal. 
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Tlie  liill  at  its  liighest  point  is  little  more  than  25  feet 
above  the  level  of  the  drift.* 

It  is  clearly  a perfectly  worthless  local  bed  of  slate,  carry- 
ing some  coal,  and  is  in  tlie  horizon  of  the  small  coal  show 
in  X,  at  the  head  of  Fishing  creek  gorge. 

Twenty  feet  below  the  drift  there  is  massive  conglomer- 
ate sandstone  in  place  ; and  under  the  sandstone  a little  red 
colored  wash. 

Some  loose  pieces  of  coal  were  j)icked  from  the  tip  at 
Hall’s  drift  and  forwarded  to  Mr.  McGreath  who  reported  : 

‘ ‘ The  coal  has  a deep  black,  dull  lustre ; it  is  rather 
friable  ; contains  some  slate.  The  coal  dews  not  show  the 
slightest  tendency  to  form  a coherent  coke ; the  volatile 
matter  burns  with  a feebly  luminous  flame.  The  coal  acts 
generally  in  the  same  Avay  as  tha4  from  the  lower  bed  at 
Bernice,  (that  is,  re-absorbs  water  on  cooling,  &c.) : 


Water, 6.830 

Volatile  matter,  21.930 

Fixed  carbon, 55.413 

Sulphur, 387 

Ash, 15.440 


100  OTO 

Color  of  ash, red. 


It  will  lie  noted  that  this  is  another  of  those  remarkable 
coals  containing  a high  jiercentage  of  water,  which  re-ab- 
sorb  tiiis  water  again  quickly  in  part,  after  it  has  been  ex- 
pelled at  212°  temperature. 

Leaving  out  the  accidental  impurities,  and  counting  only 


the  ignitilile  constituents,  the  composition  is— 

Fixed  carbon, 71.646 

Volatile  matter, 28.354 

100.000 

Or  in  the  proportion  of  vol.  matter  to  fixed  carbon  as  . . . 1:2. .527 


§ 393.  From.  Levporte  west  to  Forl'smlle. — As  already 
stated,  the  conglomerate  pieces  cover  the  whole  hill  on 
which  Laporte  is  built ; and  going  westward  along  the  road 
the  same  rock  is  found  crowning  the  hill  tops  for  a long 

*■  Tt  is  reported  that  slate  an<l  some  coal  were  found  in  a well  at  the  liotel  at 
Laporte.  The  level  would  correspond  for  its  being  this  same  bed. 
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distance.  The’  region  is  really  a great  plateau,  the  hills  not 
high  above  the  general  plain,  and  the  height  being  very 
regular. 

At  Celestia,  on  the  summit  between  Celestia  and  Eagles- 
mere,  (Lewis  lake,)  and  on  the  boundary  line  between 
Shrewsbury  and  Laporte  townships,  the  same  surface  show 
is  found  as  at  Laporte. 

Crossing  the  lowest  point  between  Celestia  and  Eagles- 
mere,  230  feet  below  Laporte,  the  sandstone  is  no  longer 
found  and  red  I'ocks  of  IX  have  come  in,  making  a red 
wash  everywhere  over  the  soil;  but  on  rising  100  feet  up 
the  hill  the  red  rocks  are  again  lost,  and  sandstone  and 
conglomerate  jiieces  make  the  surface  rock  of  the  Pocono 
formation. 

The  measures  appear  to  be  almost  jierfectly  horizontal ; 
a plateau  of  X,  with  the  streams  cutting  through  some- 
times into  IX. 

At  Eaglesmere  (Lewis  lake)  sandstone  pieces  cover  the 
surface ; the  lake  shore  is  very  jmre  sand,  and  glass  works 
were  established  here  by  Lewis  in  1798  ; the  sand  used  in 
the  works  being  taken  from  the  end  of  the  lake. 

The  old  works  are  now  entirely  gone ; but  the  place, 
which  has  great  natural  beauty,  is  being  built  up  as  a place 
of  summer  resort. 

The  lake  is  1,726  feet  above  tide.'''" 

Going  west  f rom  Englesmere,  on  reaching  the  valley  of 
the  first  stream,  210  feet  below  the  lake,  the  red  rocks  of 
IX  are  the  country  rock  ; and  also  at  Little’s  house  at  the 
forks  of  the  main  road  ; but  1 mile  north  of  Little’s  house 
the  same  massive  conglomerate  sandstone  crowns  the  hills 
as  before  ; tlie  basin  being  very  regular,  and  the  different 
rocks  keeping  their  levels  with  much  regularity. 

From  Little’s  house  to  Forksville  the  road  follows  the 
valley  and  keeps  always  fai-  below  XII. 

§ 394.  ForJiSville  is  on  the  west  side  of  Forks  township, 
and  at  the  junction  of  the  Big  and  Little  Loyalsock  creeks. 

The  hills  on  the  south  side  of  the  creek  are  so  covered 
with  loose  stuff  as  to  prevent  any  vertical  section  of  the 
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measures  from  being  obtained  ; obscuring  tlie  bed  rock  so 
comi^letely  as  to  allow  no  exposure  of  tlie  junction  of  IX 
and  X,  X and  XI,  XI  and  XII,  all  of  which  junctions  are 
on  this  hillside. 

The  hilltop  is  narrow,  at  its  north  point. 

§ 39/).  Warren  and  Wright'’ s coal. — Just  under  the  bluff 
of  sandstone  which  makes  the  hill  crest,  and  920  feet  by 
barometer  above  the  level  of  the  Loyalsock  creek,  there  is 
an  opening  on  a coal  and  slate  outcrop.  It  is  called  the 
Warren  and  Wright  opening  and  shows  : Sec.  47,  Fig.  59. 

Roof  of  sandstone,  conglomerate,  thin  bedded,  in  1 
inch  layers,  iron  stained,  somewhat  current  bed- 


ded,   8"  to  0'  10'' 

Slate, . 1'  8 ' to  2'  0" 

Coal, 0'  6"  to  0'  8" 

Slate, 1'  6"  to  1'  8" 


Bottom  rock  not  showing. 

There  are  only  from  six  to  eight  inches  of  coal  in  three 
and  one  half  feet  of  slate. 

The  slate  is  tough  and  comes  out  hard  to  the  outcrop. 

The  coal  is  hard,  and  seems  slaty ; but  is  only  touched 
on  the  crop,  and  the  opening  is  scarcely  sufficient  to  justify 
any  opinion  concerning  its  quality. 

The  rock  cover  of  the  coal,  which  does  not  exceed  20  feet 
in  all,  is  made  up  entirely  of  massive  sandstone,  with  con- 
glomerate layers  ; the  rock  is  liluish  and  gray,  with  numer- 
ous pebble  layers,  and  looks  much  like  the  Shinersville 
conglomerate,  or  bottom  layer  of  XII. 

The  Iiill  summit  falls  off  quickly  on  both  sides  and  the 
neck  of  high  land  is  narrow  ; not  more  apparently  than  300 
yards  wide  of  this  high  crest  holding  the  coal. 

§ 396.  Lipplncott  and  Mer cur  mine  coal. — About  three 
miles  southwest  of  Forksville,  and  between  800  and  900  feet 
above  tlie  level  of  the  Loyalsock  creek,  is  the  Lippincott 
and  Mercur  mine.  It  has  only  been  mined  in  a very  small 
way  for  local  use  in  Forksville  and  the  immediate  vicinity. 

The  bed  shows  layers  of  coal  as  hard  apparently  as  the 
big  bed  at  Bernice,  with  intermingled  layers  of  shining 
columnar  coal.  Very  thin  layers  of  slate  are  found  running 
through  the  coal  mass. 
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On  top  of  the  coal  bed  are  10  to  15  feet  of  massive  con- 
glomerate sandstone. 

The  hill  rises  for  as  much  as  35  feet  above  the  coal,  ap- 
parently all  sandstone ; bnt  this  is  the  extreme  thickness 
of  cover,  and  any  depression  or  stream  which  cuts  down  to 
that  depth  would  reach  the  coal  level,  and  cut  it  out.  But 
the  hilltop  is  a broad  one,  and  very  level,  and  the  acreage 
covered  by  the  coal  bed  is  evidently  considerable. 

The  section  of  the  bed  shows  : Sec.  48,  Fig.  60. 


Covering  rocks,  sandstone, 

Sandstone  conglomerate, 

Clajr  slate,  deep  black,  tough,  with  one  small  \ inch  coal 


through  it, 2' 6”  to 

I Coal  and  slate, 0'  6"  I 

Coal  bed.  1 Coal,  columnar, 0'  6"  / 

t Coal,  hard, 2'  0"  3 


20'  0" 
10'  0" 


3'  0" 


3'  0" 


Slate, 3'  0" 

Floor  not  seen. 


“The main  2' bench  of  the  coal  is  hard,  dull  looking,  with- 
out any  columnar  structure  ; and  is  mined  and  burned  as 
anthracite,  in  the  ordinary  anthracite  stoves,  while  the 
upper  6”  bench  of  columnar  coal  is  kept  apart  and  used  by 
blacksmiths.” 

The  above  statement  of  the  uses  made  of  the  coal  is  made 
by  Mr.  Randall,  yet  the  analysis  shows  scarcely  any  differ- 
ence between  the  two  layers,  the  difference  evidently  being 
simply  one  of  physical  structure. 

It  is  clear  that  the  size  of  the  coal  bed  is  not  sufficient  to 
give  it  any  commercial  importance  for  shipment  to  other 
regions,  but  it  is  of  value  for  supph^ing  the  local  demand. 

Specimens  of  the  upper  and  lower  benches  of  this  coal 
were  forwarded  to  Mr.  McCreath,  who  reported  thus  : 

“Sullivan  county,  3|-  miles  southwest  of  Forksville,  coal 
from  Lippincott  and  Mercur’ s mine.  Upper  part  of  bed. 

The  coal  has  a deep  black  shining  lustre,  is  rather  tender, 
and  contains  thin  bands  of  bright  crystalline  coal  and  slate. 
It  seems  in  the  main  free  from  iron  jiyrites. 


Water  at  225°, 0.930 

A’olatile  matter, 12.410 

Fixed  carbon 75.611 
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Sulphur, .574 

Ash, 10.475 

lOO.OOO 

Color  of  ash, grey. 


Tlie  lo'Wer  (or  2 foot)  liencli  sliowed,  on  analysis  : 

Tlie  coal  is  compact  and  brittle,  with  a deep  black  to 
greyish  black  Instre.  It  contains  numerous  bands  of  slaty 
coal,  and  seems,  in  the  main,  free  from  iron  pyrites.  The 
coals  (upper  and  lower  liench)  do  not  yield  a coke.  The 
volatile  matter  burns  with  a bright  yellow  flame. 


Water, 0.810 

Volatile  matter, 13.030 

Fixed  carbon, 71.679 

Sulphur, .581 

Ash 13.870 

100.000 

Color  of  ash, grey. 


Leaving  out  the  accidental  impurities  of  these  coals  and 
counting  only  the  ignitible  constituents,  their  composition  is, 
for  the  upper  bench  of  coal : 


Fixed  carbon, 85.901 

Volatile  matter, 14.099 


100.000 

or  in  the  proportion  of 

Vol.  matter  to  fixed  carbon, as  1 : 6.092 

and  for  the  lower  liench  of  coal  the  composition  is  : 

Fixed  carbon, 84.588 

Volatile  matters, 15.412 

100.000 

or  in  the  proportion  of 

Volatile  matters  to  fixed  carbon, as  1 : 5.488 

The  coals  therefore  are  about  half  ivay  between  the  Ber- 
nice anthracite  and  a semi-bituminous  coal : they  are  a 
semi-;inthracite.  The  same  coal  bed  is  opened  at  the  ISTew 
Mercur  mine  about  1 mile  east  of  the  Lippincott  and  Mer- 
cur  opening. 

§ 307.  The  absence  of  any  good  section  on  this  ForlcsviUe 
lull  renders  it  difficult  to  make  any  certain  identihcation  of 
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tlie  LiiDpincott  and  Mercnr  coal.  From  some  imperfect  ex- 
2:)osnre  of  some  red  rocks  on  the  liill  side  only  190  feet  be- 
low the  coal  it  is  clear  that  it  is  scarcely  high  enough  above 
XII  to  be  in  the  true  Lower  Productive  Measures : and  the 
uncertainty  of  the  bed  itself,  its  apjDearance  as  a mass  of 
slate  holding  coal  only  two  miles  away,  confirms  the  opinion 
as  to  its  geological  horizon,  that  it  is  a local  coal  in  the 
sandstone  of  XII,  and  is  not  the  same  bed  as  either  of  the 
coal  beds  at  Bernice.  It  may  however  be  coal  bed  A of  the 
Bernice  basin.  The  so-called  Randall  mine  must  be  only 
an  opening  on  a crop  of  coal  and  slate  in  X.  It  is  far  below 
the  coal  of  XII. 

§ 398.  Yertical  ForJcsville  section. — The  north  side  of  the 
Loyalsock  creek  afforded  an  opjDortunity  to  procure  a ver- 
tical section  of  the  measures  below  XII : not  showing  all 
the  rocks  in  detail,  but  giving  an  idea  of  the  average  thick- 
ness of  the  different  formations  in  this  region. 

The  Catskill  is  the  country  rock  along  the  creek  at  Forks- 
ville:  showing  about  60  feet  of  it  in  a cliff  just  at  the  vil- 
lage. 

The  rock  is  conspicuously  deep  red  in  color : no  fossils 
showing  in  it  so  far  as  examined : sometimes  made  ux3  of 
hard  sandstone,  but  as  a riile  red  clay  slates  are  the  pre- 
vailing rock. 

In  all  there  are  nearly  400  feet  of  Catskill  rocks  above 
water  level  at  Forksville. 

The  Pocono  rocks  come  in  on  top  much  covered  by  de- 
bris : gray  colored  usually,  though  sometimes  greenish  gray  : 
generally  enormously  current  bedded. 

Mr.  Randall  reports  that  in  blasting  out  rock  on  the  toj? 
of  the  Catskill  and  the  bottom  of  the  Pocono  (in  a side  cut 
for  a road)  they  came  not  infrequently  uj^on  small  layers 
and  pockets  of  coal. 

And  Dr.  Randall  has  driven  into  a small  coal,  fifteen  inches 
tliick  in  the  Pocono  rocks,  on  the  south  side  of  the  Loyal- 
sock,  southwest  of  Forksville. 

These  are  the  rex)resentatives  of  the  Yes^^ertine  coals  of 
the  East  Broad  Toj)  region  in  Huntingdon  county  ; of  tlie 
A^esi>ertine  coal  oj^ened  on  the  escarimient  of  the  Allegheny 
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mountain,  back  of  Tipton,  in  Blair  county  ; and  of  the 
small  coal  show  on  the  jSTortli  mountain  jilateau. 

Going  up  the  hill  along  the  road  on  the  north  side  of  the 
Loyalsock  creek  opposite  ForksviUe,  the  road  is  colored 
deep  red,  and  occasional  outcrops  of  red  sandstone  and  red 
slates  show  for  SSO-j-  feet  above  the  level  of  the  Loyalsock. 

Then  the  Pocono  begins  : and  shows  as  a line  grained, 
thin  bedded,  and  current  bedded  sandstone. 

Brown’s  summit,  a notch  in  the  Bear  mountain  at  this 
place,  is  in  the  Pocono  rocks. 

These  rocks  keep  the  same  characteristics  as  they  are  fol- 
lowed up  along  the  side  of  Bear  mountain  ; always  thin 
bedded  and  current  bedded : and  they  continue  on  up  to 
about  750  feet  above  the  Loyalsock  creek. 

The  exact  point  of  junction  between  the  Pocono  group 
and  the  overlying  red  rocks  does  not  show ; but  above  this 
point  (750  feet  above  the  creek)  the  soil  is  deep  red  and  such 
imperfect  exposures  as  can  be  found  are  all  of  red  rocks.  This 
continues  on  to  the  hilltop  890  feet  above  the  level  of  the 
creek. 

The  rocks  are  j)lainly  dipping  gently  to  the  southward, 
towards  the  ForksviUe  coal  oi^ening. 

In  the  layers  of  Catskill  it  is  to  be  noted  that  there  are 
many  gray  sandstone  layers,  sometimes  thin  bedded  and 
occasionally  massive,  which  resemble  closely  the  Pocono 
rocks  ; biit  the  average  mass  is  reddish  colored  and  not  so 
hard  and  massive  as  the  Pocono  group. 

And  in  the  Pocono  rocks,  while  thin  bedded  gray  and 
greenish  sandstone  is  the  general  character  of  the  measures 
yet  there  are  numerous  small  layers  of  red  sandstone  and 
slate  which  come  in  at  times  and  color  deep  red  streaks 
along  the  face  of  the  gray  rocks. 

The  overlying  Maucli  Chunk  rocks,  are  mostly  red  colored  ; 
but  layers  of  hard  thin  bedded  sandstone  come  in  the  near 
the  top  of  the  group,  and  spreading  over  the  fields,  make 
so  much  show  iu  the  midst  of  the  soft  slates  as  to  appear 
much  thicker  than  they  really  are. 

The  top  of  the  red  shale,  ou  the  north  side  of  the  creek 
is  890  feet  above  the  Loyalsock,  and  only  80  feet  below  the 
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level  of  the  coal  opened  on  the  hillside,  south  of  the  creek  ; 
but  the  north  side  does  not  catch  any  of  the  conglomerate 
of  XII,  nor  of  the  coal. 

Allowing  for  slight  differences  in  barometrical  measure- 
ment in  returning  down  from  the  hilltoj')  to  the  Loyalsock 
creek,  the  section  at  ForJisville,  taking  in  the  measurements 
on  both  sides  of  the  creek,  and  compiling  therefrom,  is 


about  thus  ; Sec.  49,  Fig.  61. 

r Conglomerate  sandstone, 35'  0" 

XII.  ] Coal, 6"  to  2'  6 ' 

t Conglomerate  and  massive  sandstone,  ....  100'  to  150'  0"  (?) 

XI.  Mauch  Chunk  red  shale, 100'  to  140'  0" 

X.  Pocono  formation,  370'  O'' 

IX.  Catskiil  rocks  to  creek  level, 400'  0 ' 


The  sub-division  of  the  lower  770'  of  this  section  into 
Pocono  and  Catskiil,  is  made  solely  ujion  the  color  of  the 
rocks  and  their  character,  in  the  absence  of  observed  fossil 
forms.  It  is  possible  that  the  true  separation  between  the 
red  and  gray  may  be  at  the  top  of  the  deep  red  soft  rocks 
50  feet  above  the  creek  level  at  Forksville  ; in  such  case 
there  would  be  only  50  feet  of  Catskiil  and  720  feet  of 
Pocono  rocks.  The  discussing  of  this  and  allied  cpiestions 
comes  in  other  parts  of  this  volume,  when  all  the  measures 
from  the  Chemung  up  to  the  conglomerate  of  XII  are  dis- 
cussed. 

§ 399.  Limestone  quarry  at  MiUview. — Millview  is  up 
the  Loyalsock  from  Forksville,  and  two  miles  north-north- 
east of  it. 

About  half  a mile  north  of  Millview,  on  Mill  creek,  Mr. 
William  Lucke  has  opened  a quarry  in  the  lowest  of  three* 
widely  separated  exjiosed  outcrops  of  limestone  strata, 
dipping  7°  more  or  less,  southward. 

1.  Limestone  at  Mr.  Lucke’ s house,  200'  above  the  quarry 
rock. 

2.  Limestone  at  the  kiln,  fully  85'  above  the  quarry  rock. 

3.  Limestone  in  the  quarry. 

Without  a more  perfect  section  it  would  not  be  possible 
to  locate  precisely  the  horizon  of  these  limestones  ; but 


* Mr.  Lucke  reports  that  there  are  several  small  beds  of  limestone  in  the 
hill  between  the  upper  and  lower  of  the  limestone  beds  named  above. 


222  (xCt.  kepokt  oe  progress,  eranklik  platt. 

from  the  structure  it  seems  certain  tliat  the  uppermost  layer 
of  limestone  is  at  least  600±  feet  below  the  red  rocks  which 
show  in  the  creek  bank  at  Forksville. 

The  north  dip  conies  in  about  half  a mile  north  of  this 
quarry  ; making  the  anticlinal  axis  pass  not  far  to  the  north. 
This  is  stated  by  Mr.  Lucke. 

The  limestone  layers  of  the  quarry  are  thus  arranged : 


Sec.  50,  Fig.  62. 

Small  limestone  layer,  blue, 2'  0" 

Red  sandstone, 8'  0” 

Limestone, 2'  6" 

Slate 2'  6’' 

Limestone,  3'  0" 


18'  O'' 

The  slate  thins  down  at  times  in  the  quarry  to  less  than 
one  foot  in  thickness. 

Specimens  of  the  iipiier  and  lower  benches  of  limestone 
from  the  quarry  were  forwarded  to  the  Laboratory  of  the 
Survey,  in  Harrisburg.  They  were  analysed  by  Mr.  S.  S. 
Ilartranft,  and  yielded  thus : 

Upper.  Lower. 


Carbonate  of  lime, 80.393  69.000 

Carbonate  of  magnesia, 5.653  5. .387 

Carbonate  of  manganese, 3.116  1.689 

Sulphur, 240  .092 

Phospliorus, 133  .144 

Oxide  of  iron  and  alumina, 6.196  5.870 

Insoluble  residue, 5.240  17.850 


99.971  100.032 

The  upper  layer  represents  a very  good  limestone.  When 
burned  it  slacks  well  and  is  a.  valuable  lime  for  agricultural 
jnirposes ; a matter  of  considerable  consequence  in  this 
region,  where  the  soil  needs  a lime  treatment. 

§ 400.  Galena. — Some  small  specimens  of  lead  ore  are 
found  in  the  upiier  layer  of  limestone  at  the  quarry  ; only 
in  very  small  pieces,  not  in  any  regular  deposit ; and  occa- 
sionally there  are  thin  layers  of  limestones  crowded  with 
fossils. 

From  Forlismlle  to  the  Lycoming  County  Line. 

§ 401.  The  main  road  from  Forksville  down  the  Loyal- 
sock  creek  keeps  in  nearly  the  same  measures  for  many 
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general  section 


Sec. 49.  Fi^.  61.  §39S. 


at 

Jonesville . 
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miles  ; for  the  general  course  of  the  stream  is  ahont  paral- 
lel to  the  trend  of  the  anticlinal  and  synclinal  axes  and  the 
fall  on  the  Loyalsock  is  very  gradual. 

At  Ilillsgrove  a thin-hedded  and  much  cnrrent-bedded 
sandstone  shows  some  fifty  feet  above  the  creek,  with  red 
slates  above  and  below  it.  It  is  someAvhere  about  the  same 
geological  horizon  as  at  Forksville.  Ilillsgrove  is  150  feet 
lower  in  level  than  Forksville. 

There  is  no  sign  at  all  that  any  of  XII  catches  in  the  hill 
tops  at  Ilillsgrove  ; it  would  not  be  caught,  indeed,  at  Ilills- 
grove, but  on  the  hills  to  the  south  of  it.  If  there  be  any 
of  XII  or  its  coal,  caught  on  any  extreme  hill  top,  it  would 
most  probably  be  somewhere  about  the  head  waters  of  Dry 
run ; but  there  is  no  report  of  any  outcrop  of  coal  having 
ever  been  found  on  the  liills  in  that  vicinity. 

From  Ilillsgrove  the  main  road  going  west  leaves  the 
creek  and  strikes  over  the  hill  top. 

Red  I'ocks  (the  Catskill)  are  on  the  summit,  two  miles 
away,  fully  700  feet  above  the  creek  ; and  also  at  the  county 
line,  (Lycoming  and  Sullivan  boundary  line,)  three  miles 
west  of  Ilillsgrove. 


Chapter  Y. 

On  the  variation  in  character  and  composition  of  coals 

from  the  four  basins  in  Sullivan,  Lycoming,  Bradford, 

Tioga,  and  Potter  counties,  across  the  strike. 

§ 402.  The  four  basins  referred  to  are  1.  The  Bernice,  in 
Sullivan;  2.  Barclay,  \n'Bv‘ciiilov(\.-,  3.  Blossl)urg,\x].Tiog^‘, 
and  4.  Gaines,  (or  Pine  creek, ) in  Tioga  and  Potter  counties. 

§ 403.  In  the  Bernice  basin,  we  have  an  opportunity  of 
. studying  only  what  is  left  of  the  coal  beds  in  a small,  reg- 
ular, canoe-shaped  sj^nclinal  area  between  Birch  creek  and 
the  Loyalsock,  as  described  in  the  foregoing  pages.  The 
measures  from  the  coal  down  being  conformable  and  almost 
undisturbed  ; no  dip  greater  than  5°,  and  that  local ; no 
faults  known ; the  coal  beds  variable  in  thickness,  and  the 
partings  very  variable  : 

One  large  coal  bed  (B),  with  three  benches,  separated  by 
slate  and  clay  ; in  some  places  worked  together  ; in  others 
far  apart : 

A small  bed  (A)  40  to  60  feet  beneath  B ; interval  rock  : 

A coal  bed,  1^  miles  east  of  Bernice,  which  may  be  one 
of  the  benches  of  B. 

A coal  bed,  3^  miles  southwest  of  Forksville,  possibly 
on  top  of  XII ; probably  in  the  body  of  XII. 

The  constitution  of  these  coals  are  shown  in  the  follow- 
ing analytical  table : 


1. 

2. 

O 

<>• 

4. 

5. 

6. 

Water,  

1.295 

1.840 

1.800 

2.220 

1.950 

5.815 

Volatile  matter,  .... 

8.100 

9.835 

9.650 

9.405 

9.030 

15.085 

Fixed  carbon, 

83.344 

76.788 

82.373 

81.267 

63.795 

62.329 

Sulphur,  

1.031 

.647 

.622 

.618 

.585 

.474 

Ash, 

6.230 

10.890 

5.555 

6.490 

24.640 

16.297 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

Color  of  ash, 

Gray. 

Cream. 

Gray. 

Cream. 

Cream. 

Reddish 

gray. 
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7. 

8, 

9. 

10. 

11. 

12. 

Whiter, 

4.130 

■ 

2.340 

7.930 

2.910 

.930 

.810 

Volatile  matter,  .... 

15.210 

8.440 

21.410 

11.708 

12.410 

13.060 

Fixed  carbon, 

67.362 

80.949 

54.009 

81.672 

75.611 

71.679 

Sulphur, 

.523 

.726 

.551 

.598 

.574 

.581 

Ash, 

12.715 

7.545 

16.010 

3.040 

10.475 

13.870 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

Reddish 

Color  of  ash, 

grvv. 

Cream. 

Cream. 

Cream. 

Gray. 

Gray. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 


The  run  of  the  mine, 

Top  bench, 

Middle  bench. 

Lower  bench, 

Cannel  in  to^r  bench. 

Coal  CO'  below  B,= 

Coal  60'  below  P>, 

Coal  B,  on  Pigeon  creek,  4 m.  E 
Toi3  bench. 


B. 


J>  at  Bernice. 


Bottom  bencli 
Top  bend). 
Bottom  bench 


B,  11 


of  Bernice, 
in.  E.  of  Bernice. 


Coal  31  m.  S.  W.  of  Forksville. 


’Willi  these  may  lie  compared  the  following  analysis  of 
coal  from  a bed  opened  one  mile  south  of  Laporte,  prob- 
ably in  Pocono  measures^  X. 


Water,  6.830 

Vol.  matter, 21.930 

Fixed  carbon, 55.4]  3 

Sulphur, .387 

Ash, 15.440 


100.000 


Color  of  ash, 

It  will  be  seen,  then,  from  the  above  analysis,  that  the 
most  striking  features  of  the  Bernice  liasiii  coal  are  as  fol- 
lows : 

a.  The  coal  of  heel  i?  is  a genuine  ,?e;i7danthracite  in  coni- 
positicii,  blit  not  in  appearance  and  fracture  ; lacks  the 
brilliant  anthracite  luster,  lint  is  black  ; has  no  conchoidal 
fracture  ; breaks  irregularly,  ivitli  a tendency  to  a cubical 
(hard,  semi-bitnminoiis)  fracture  ; composition  closely  re- 
sembling that  of  the  Lykens  Valley  coal  of  Dauphin  conn- 
tv  fwhicli  comes  from  near  the  base  of  the  conglomerate, 
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XII);  burns  like  otlier  anthracites,  and  is  classed  ^^Tth  them 
in  the  market. 

b.  The  coal  of  bed  A,  60'  below  B,  belongs  to  the  semi- 
bituminons  class  ; has  more  water  of  composition ; re-ab- 
sorbs  water  rapidly  on  cooling  ; and  does  not  coke. 

c.  The  coal  bed  1\  miles  east  of  Bernice^  has  a semi- 
bituminous  upper  bench,  and  an  anthracite,  or  semi-anthra- 
cite, lower  bench  separated  by  only  6'  of  slate ; the  semi- 
bituminous  coal  holding  more  water  in  comj)osition ; re- 
absorbing water  rapidly  on  cooling  ; and  exhibiting  no 
tendency  to  coke. 

d.  The  Forksville  coals  hare  the  dull,  black  luster  and 
fracture  of  the  hard,  send-bituminous  coals  ; but  in  com- 
position stand  midway  between  them  and  the  Bernice  an- 
thracites. 

e.  The  Laporte  coal,  although  lower  in  the  measures,  and 
older,  is  a real  bituminous  coal  (22  per  ceut.  vol.  mat.), 
with  much  water  (6.8  p.  c.),  rapidly  re-absorbing  moisture 
on  cooling,  and  not  coking  at  all. 

§ 404.  The  Bar  clay  AicTntjm  basin,  next  north  of  the 
Bernice,  is  separated  from  it  by  a wide,  low-arched  anti- 
clinal ; exposing  Chemung  rocks  on  its  crown  ; with  gentle 
dips  both  ways  ; conformable  rocks  ; no  faults  or  disturb- 
ances of  any  kind  visible. 

Yet  the  same  bed  B,  which  in  the  Bernice  basin  yields  a 
semi-anthracite  with  fixed  carbon  to  volatile  matters  as 
1 : 10.2893,  yields  in  the  Barclay  basin  semi-bituminous 
coal,  with  the  proportion  1 ; 4.0939."^ 

§ 405.  The  Blossbnrg  basin,  next  north  of  the  Barclay, 
is  separated  from  it  by  a narrower  and  steeper  anticlinal, 
with  dips  rising  locally  to  30°,  bringing  uji  the  Chemung 
rocks  on  its  crown  ; no  faults  or  remarkable  disturbances 
known  to  exist. 

Its  coals  are  also  semi-bituminous,  with  the  j)roporriou 
1 : 3.4939.t 

§ 406.  The  Gaines  basin,  next  north  of  the  Blossbnrg,  is 


* See  analyses  in  Report  G,  page  140. 
t See  analyses  in  Report  G,  page  197. 
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separated  from  it  by  tlie  wide  and  gentle  AT ellsboro’  -Mans- 
iield  anticlinal,  exposing  half  of  the  Chemnng  measures. 
Its  coals  are  bituminous,  with  the  proportion  1 : 1.9643.^ 
§ 407.  The  progression  from  anthracite  to  hitaminous  in 
a direction  across  the  basins  northward  (or  northwestward), 
from  Bernice,  in  Sullivan,  to  Gaines,  in  Tioga  and  Potter,  a 
distance  of  oO  miles,  is  evident,  the  proportion  of  volatile 
matter  to  fixed  carbon  in  the  different  basins  being : 


In  the  Gaines  basin, 1 : 1.9643 

In  the  Blossburg  basin, 1 : 3.4939 

In  the  Barclay  basin,  1 : 4.0939 

In  the  Bernice  basin, 1 ; 10.2893 


* See  analysis  in  Report  G,  page  234. 
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ClIAPTEli  VI. 


Which  is  the  First  Basin? 

§ 408.  Throiighout  this  rex)ort  it  has  been  taken  for  granted 
tliat  the  Barclay  basin  in  Tioga  county  is  the  far  east  or 
northeast  end  of  the  First  bituminous  coal  basin  of  northern 
and  western  Pennsylvania ; that  it  is  continued  westward 
through  Lycoming  county  under  the  names  of  the  McIntyre 
basin,  and  the  Little  Pine  creek  basin  ; and  that  the  report 
of  Clinton  county  will  show  it  to  be  the  Queeir’s  run  and 
Tangascootac  basin  just  behind  the  crest  of  the  Allegheny 
mountain  opposite  Lock  Haven ; whence  it  has  been  followed 
and  described  in  the  re2:)orts  on  Clearfield,  Cambria,  and 
Somerset  counties  into  Maryland. 

§ 409.  "When  the  names  first,  second,  third,  &c.,  were  first 
given  to  the  northern  basins  by  Mr.  James  T.  Hodge,  assist- 
ant geologist  of  the  first  survey,  in  1848,  the  connection 
across  Lycoming  and  Clinton  coiinties  could  not  be  made 
owing  to  the  wildness  of  the  region. 

In  Prof.  H.  D.  Rogers’  Final  Report,  Geology  of  Penn- 
sylvania, 1858,  the  name  First  basin,  given  by  Mr.  Hodge 
to  the  Bernice  and  Laporte  synclinal,  was  retained  ; and  the 
Barclay  basin  of  Bradford  county  (Towanda  basin  of  the 
old  reports)  was  also  allowed  to  retain  the  name  of  Second 
basin  given  to  it  by  Mr.  Hodge.  These  were  their  proper 
designations  for  a geologist  who  commenced  the  survey,  as 
Mr.  Hodge  did,  in  the  east,  and  moved  westward  and  south- 
ward. But  when  Mr.  Hodge  reached  and  crossed  the  west 
branch  Susquehanna  he  was  bound  to  ai:»ply  the  name  First 
basin  to  the  first  basin  lying  back  of  the  Allegheny  mount- 
ain crest ; and  he  did  this  without  hesitation,  for  he  had  lost 
the  connection  in  the  wilderness  of  mountains  and  ravines 
through  which  he  had  been  previously  camping. 

§ 410.  The  geological  maps  of  Lycoming  and  Sullivan 
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counties  published  with  tliis  report  will  bear  their  testimony 
to  the  insuperable  difficulties  encountered  by  the  first  sur- 
vey, and  to  the  doubts  which  still  encumber  the  construc- 
tion of  a x^erfectly  consistent  and  satisfactory  nomenclature 
of  our  northern  coal  basin.  For  one  difficulty  is  inherent. 
Subordinate  anticlinals  make  their  appearance,  going’  west, 
and  split  up  the  basins  ; others  die  out  westward  and  per- 
mit two  basins  to  coalesce  into  one. 

It  seems  certain,  however,  tliat  the  Bernice  and  other 
basins  of  Sullivan  county  terminate  westward,  and  lie  out- 
side or  to  the  south  of  the  series  of  basins  hitherto  num- 
bered from  one  up  to  six  ; and  tlierefore,  as  lias  just  been 
said,  the  First  basin  is  regarded  throughout  this  report  as 
passing  through  McIntyre  township,  Lycoming  county,  to 
become  in  Bradford  county  the  Barclay  or  Towanda  basin. 

§ 411.  The  First  basin  in  its  run  through  Somerset,  Cam- 
bria, and  Centre  counties,  is  a double  basin,  the  Allegheny 
mountain  forming  the  eastern  rim  of  the  basin  and  Laurel 
hill  the  western  ; but  right  in  the  middle  of  this  broad  syn- 
clinal is  a well-defined  and  continuous  anticlinal,  which 
sub-divides  it  into  two  basins,  and  on  the  Maryland  line 
the  First  basin  is  made  uji  of  three  sub-basins. 

§ 412.  The  great  anticlinal  axis  which  is  east  of  the  Alle- 
ghany mountain,  its  huge  original  anticlinal  arch  now  rep- 
resented by  the  valleys  of  Morrison's  cove,  Canoe  valley, 
IM  ittany  valley,  Nippenose  and  Mosquito  valleys,  dies  down 
to  the  northeast,  and  already  at  Muncy  the  Upper  Silurian 
measures  begin  to  fold  around  it ; gradually  higher  meas- 
ures are  taken  in,  until  a huge  and  lofty  plateau  of  nearly 
horizontal  Devonian  and  Carboniferous  ]'Ocks  stretches  out 
in  front  of  its  dying  point. 

In  discussing  the  question  of  the  anticlinal  axis  east  of 
the  Alleghany  mountain  and  the  anticlinals  separating  or 
sub-dividing  tlie  different  bituminous  coal  basins,  it  must 
be  understood  that  the  eastern  axis  is  so  enormously  greater 
than  the  others  as  scarcely  to  be  measured  in  comparison 
with  them. 

For  tliis  great  anticlinal  axis  brings  up  on  its  center  the 
bottom  of  the  Siluro-Cambrian  limestone  of  II ; and  the 


THK  FIRST  BASTX. 


GGr.  231 


Pottsville  conglomerate  and  Lower  Productive  coal  meas- 
ures, if  they  remained  at  any  place  on  the  center  of  the 
arch,  world  be  some  25,000  feet  above  the  sea  ; while  in  the 
synclinal  basins  to  the  west  and  east  of  this  anticlinal  (the 
Broad  Top  and  Cumberland  basins  are  east  of  it)  the  Potts- 
ville conglomerate  is  between  1,000  and  2,000  feet  above  the 
sea.  And  this  anticlinal  arch,  25,000  feet  high,  was  fully 
40  miles  broad  across  the  base. 

§ 413.  But  the  anticlinal  axes  west  of  the  Allegheny 
mountain  are  only  about  5 miles  broad  from  base  to  base, 
and  elevate  softly  the  Pottsville  conglomerate  for  about 
1,000  feet,  the  Pottsville  being  in  the  synclinals  about  that 
much  lower  than  where  it  aides  over  the  center  of  Laurel 
hill  or  Chestnut  ridge  ; and  the  center  of  the  arch  does  not 
iTin  higher  than  about  2,000  feet  above  tide. 

Laurel  hill,  which  makes  the  western  boundary  of  the 
First  great  basin  in  Somei’set,  Cambria,  Centre,  and  Clearfield 
counties,  continues  on  as  anticlinal  and  crosses  the  Susque- 
hanna. It  has  not  been  traced  thi'ough  Clinton  county, 
nor  can  it  be  said  that  it  is  or  is  not  the  same  as  the  nioaant- 
ains  which  make  the  northwestern  boundary  of  the  First 
basin  in  Lycoming  and  Bi’adford  counties. 


ClIAl’TFU  VII, 

Persistence  of  coal  characters  along  the  strike,  exemplified 

in  the  First  Basin. 

§ 414.  In  the  face  of  the  great  and  sudden  change  in  the 
character  of  a coal  bed  in  passing  into  another  synclinal 
basin,  it  is  intea’esting  to  note  over  how  great  areas  a coal 
bed  will  retain  its  character  lohile  going  along  the  strike 
and  keeping  in  the  same  has  in. 

% 415.  Taking  the  analyses  of  goal  from  bed  B in  these 
counties  already  published  by  this  survej"  in  its  reports  on 
Clearfield,  Cambria,  and  Somerset  counties,  the  result  is  an 
average  of  about  20  per  cent,  of  volatile  hydro-carbons  to  70 
per  cent,  of  fixed  carbon.  And  this  average  is  well  sustain- 
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ed  ; die  variations  from  it  being  never  great,  and  periiaps 
many  of  the  variations  due  to  imperfect  specimens.  It  may 
be  noted  moreover  that  it  is  not  necessary  to  confine  the  av- 
erage to  bed  B— for  in  the  First  basin  all  of  the  coals  are  of 
the  same  general  character,  and  tlie  same  statement  holds 
good  of  other  coal  basins. 

For  example,  in  the  First  basin  the  Pittsburgh  coal  lied  is 
mined  near  the  Maryland  line,  jnst  west  of  the  Allegheny 
mountain  ; but  it  shows  the  same  character  as  the  coal  from 
bed  B,  and  an  average  of  several  analyses  shows  about  21 
per  cent,  of  volatile  hydro-carbon  to  69  per  cent,  of  fixed 
carbon. 

This  feature  of  similarity  of  character  of  all  coal  beds, 
large  or  small,  in  the  same  coal  basin,  is  one  of  interest  and 
importance.  It  will  be  dwelt  upon  in  another  place  in  dis- 
cussing the  origin  of  coal  beds  and  the  comparison  of  an- 
thracite and  bituminous  coals. 

§ 416.  The  Second,  Third  and  other  great  coal  basins  show 
this  same  persistency  of  character  of  the  coal  over  great 
areas  in  any  one  basin,  and  the  same  variation  in  character 
between  the  coals  of  the  different  basins. 

§ 417.  The  'persistency  of  the  number  of  coal  beds  and 
the  thickness  of  the  internal  rocks  betioeen  them  is  strikingly 
shown  in  vertical  sections  of  the  measures,  made  in  the 
same  basin,  but  great  distances  apart ; but  it  is  equally  true 
tliat  very  nearly  the  same  section  is  found  even  after  cross- 
ing one  or  more  well  developed  anticlinal  axes. 

§ 418.  To  illustrate  what  has  just  been  said  a group  of 
vertical  sections  of  the  measures  in  the  First  basin  has  been 
selected  for  comparison.  These  sections  were  made  at  various 
places  from  the  eastern  end  of  the  basin  in  Bradford  county, 
to  tlie  southern  end  of  the  basin  in  Somerset  county.  All 
of  them  have  been  published  in  detail  in  this  and  other  re- 
ports excejit  one  in  Clinton  county,  and  the  reader  is  re- 
ferred to  the  text  of  the  reports  for  the  details.  They  are 
placed  on  tlie  jilate  with  the  easternmost  section  at  the  right 
hand. 

No.  1.  At  the  Barclay  mines,  Bradford  county.  The  First 


ALONG  THE  STRIKE. 


GG.  233 


basin  is  here  shallow  ; the  section  only  119'  3"  long  ; reach- 
ing only  to  60'  above  coal  B.— -See  report  Gr,  page  125. 

J^o.  2.  Compiled  from  the  McIntyre  and  Red  Run  sec- 
tions, Lycoming  county.  Here  the  First  basin  holds  all  the 
lower  productive  coal  measures  up  to  the  Mahoning  sand- 
stone. Section,  359'  11"  long. — See  report  GG,  page  124. 

Ho.  3.  On  Little  Pine  creek,  Lycoming  county,  compiled 
from  several  incomplete  sections.  Here  a small  area  holds 
all  the  L.  P.  coal  measures.  The  measures  between  beds 
E and  D are  badly  exhibited  in  the  woods,  and  probably 
conceal  several  small  coal  beds  which  ought  to  be  repre- 
sented. Section,  325'  long. — See  report  GG,  page  93. 

Ho.  4.  On  the  Tangascootac,  Clinton  county.  Section, 
236'  4"  long,  made  by  the  writer  and  still  uni^ublished,  as 
follows  : 


1.  Hilltop,  many  pieces  of  conglomerate  sandstone. 

2.  Interval  rocks,  20'  O'' 

3.  Small  crop  of  black  slate  and  coal  ? 

4.  Interval  rocks,  chiefly  ferruginous  shales,  with  small 

pieces  of  iimonite  scattered  through  them,  . . 50'  0" 

^ f Coal,  the  chief  bed,  worked  at  Rock  Cabin  mines,  . . 4'  O’' 

I Slate  roof,  hard  and  fireclay  floor  reported. 

6.  Interval  rocks,  chiefly  slate,  shales  and  clay  slates,  . . 50'  0" 

7.  CortZ,  the  “ rolling  bed,” . 4' down  to  0'  4'' 

8.  Interval  rocks,  apparently  slates, 50'  0” 

9.  Coal, . . 2'  0” 

10.  Massive  conglomerate  sandstone,  measures  concealed 

below, fiO'  0" 

Total, 236'  4” 

Ho.  5.  At  Snow  Shoe,  Centre  county.  Here  the  first  basin 
holds  all  the  L.  P.  coal  measures. — Limestone  (under  bed 
D)  here  makes  its  first  appearance,  going  west. — Iron  ore 
(230'  below  E)  at  the  horizon  of  the  Ferriferous  limestone 
of  the  Fourth,  Fifth,  and  Sixth  basins,  here  appears.  Sec- 
tion, 283'  3"  long. — See  Report  H,  page  69. 

Ho.  6.  At  Bennington,  Blair  county.  All  the  Lower 
Productive  coal  measures  are  here,  and  the  section  differs 
little  from  that  at  Snow  Limestone  under  D absent ; 

limestone  under  E,  instead.  — Iron  ore  under  B absent. 
Section,  612'  2"  long. — See  Report  HH,  page  3. 
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No.  7.  At  Hoovers ville,  Somerset  county.  Section,  335^ 
long. — See  lieport  HIIEI,  page  122. 

§ 419.  These  seven  sections  from  different  parts  of  the 
First  basin  will  serve  suflicientfy  to  illustrate  the  regularity 
of  the  Lower  Productive  measures  in  the  basin,  as  well  as 
their  irregularity.  The  full  detailed  reports  from  which 
these  sections  are  quoted,  are  in  volumes  H,  HH,  HHH, 
G,  and  the  first  2^14  of  this  volume. 

The  regulaiity  of  the  interval  distances  between  the  dif- 
ferent coal  beds  is  very  striking ; yet  from  this  regularity 
there  aie  constantly  found  small  variations.  While  it  is 
true  that  coal  D is  usually  about  60  feet  below  coal  E,  and 
coal  A about  50  feet  below  coal  B,  yet  the  sections  show 
that  in  some  2>laces  the  interval  distances  will  be  70  feet 
instead  of  50,  or  40  feet  instead  of  60.  Within  the  limits 
of  this  variation  of  say  20  feet  in  any  given  interval  dis- 
tance, the  regularity  of  the  measures  is  very  great. 

This  regularity  through  all  the  region  between  the  Mary- 
land line  and  the  Snow  Shoe  mines  extends  to  the  whole 
Lower  Productive  grou}!,  from  the  Mahoning  sandstone 
down  to  the  Pottsville  conglomerate.  But  in  Lycoming 
and  Bradford  counties  the  regularity  is  only  from  the  Ma- 
honing sandstone  down  to  coal  B.  Below  coal  B,  in  the 
Little  Pine  creek  Imsin,  the  whole  distance  from  B to  the 
to]!  of  the  Pottsville  is  only  15  feet ; and  coal  A has  almost, 
if  not  entirely,  disa2i2'>eared.  And  in  the  Kalston-Mclntyre 
1)asin  and  in  the  Barclay  basin  the  measures  between  coal 
B and  the  to2i  of  the  Pottsville  differ  widely  from  each 
other,  and  equally  widely  from  the  average  vertical  section 
of  tlie  First  basin. 

§ 420.  The  character  of  the  interval  rocks,  and  the  2ier- 
sistency  with  which  such  character  is  nuiiutained  over  great 
areas,  is  a question  of  much  im2iortance,  for  raiaid  and  ac- 
curate indentihcation  of  horizons.  In  this  resiiect  the  First 
basin  is  unfortunate  ; the  changes  in  the  character  of  the 
interval  rocks  are  quick  and  com2ilete.  At  McIntyre  the 
whole  of  the  interval  rocLs  between  the  coal  beds,  from  the 
Mahoning  sandstone  to  the  Pottsville  conglomerate,  are 
massive  sandstone,  with  much  2iebble  rock ; yet  on  Little 
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Pine  creek,  not  more  than  fifteen  miles  to  the  southwest, 
the  separating  rocks  are  almost  entirely  of  soft  shales  from 
the  Pottsville  conglomerate  up  to  coal  D.  There  is  really 
no  one  sandstone  or  shale  rock  in  the  Lower  Productive 
measures  of  the  First  basin,  which  can  be  taken  and  fol- 
lowed far  away  as  a guide  to  geological  horizon. 

§ 421.  The  limestones  of  the  First  basin  are  worse  than 
useless  as  a guide,  and  would  prove  only  a delusion  and  a 
snare  to  any  one  attempting  to  use  them  for  identification 
of  geological  horizon. 

In  the  Barclay  basin,  the  Ralston-Mclntyre  basin,  in  the 
Little  Pine  creek  basin,  and  on  the  Tangascootac  there  is  no 
limestone  at  all ; nor  is  the  horizon  of  the  limestone  even 
occupied  by  calcareous  shales.  There  is  in  these  localities 
no  trace  at  all  of  the  limestone  deposit. 

At  the  Snow  Shoe  mines  in  Centre  county  one  small  lime- 
stone underlying  coal  D is  the  only  limestone  in  the  Lower 
Productive  coal  measures':  but  there  is  also  a carbonate 
iron  ore,  a carbonate  of  iron  and  lime,  underlying  coal  B, 
and  in  the  horizon  of  the  Ferriferous  limestone  of  the  west- 
ern basins. 

At  Bennington  in  Blair  county  there  is  no  trace  of  either 
the  limestone  under  coal  D or  the  carbonate  of  iron  and 
lime  under  coal  B.  But  instead  of  these  there  is  a lime- 
stone under  coal  E,  which  limestone  was  not  present  at  the 
Snow  Shoe. 

At  Hooversville,  Somerset  county,  none  of  the  limestones 
are  exposed,  but  the  carbonate  of  iron  and  lime,  235  feet 
below  coal  E,  is  found  in  the  proper  geological  horizon  of 
the  Ferriferous  limestone. 

In  the  Third  and  Fourth  basins  as  well  as  those  to  the 
west  of  them,  the  different  limestones  furnish  the  key  rocks 
to  the  Lower  Productive  system  and  are  one  of  the  chief 
guides  to  identification  of  geological  horizon  : but  the  facts 
given  show  that  in  the  First  basin  the  limestones  are  abso- 
lutely valueless  as  key  rocks  in  identification. 


N?6 
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Connection  hetioeen  the  coking  quality  and  other  charac- 
teristics of  coal. 

§422.  The  rapid  re-ahsorption  of  water  by  a coal,  after  hav- 
ing had  its  water  expelled  at  225°  F. , is  a question  of  interest, 
inasmuch  as  such  re-absorption  is  so  far  in  every  case  con- 
nected with  non-coking  of  the  coal.  The  re-absorption  of 
water  is  owing  to  physical  structure,  and  the  coking  quali- 
ties are  apparently  dependent  on  the  same  thing. 

§ 423.  Prof.  Wormley,  in  his  report  upon  the  analyses 
of  coals  from  Ohio,  has  noted  the  characteristic  feature  of 
their  re-absorbing  moisture,  when  allowed  to  cool,  after 
being  heated  to  212°  F. 

§ 424.  Mr.  Andrew  S.  McCreath,  in  his  report*  on  the 
analyses  of  Pennsylvania  coals,  reports  that  the  Pennsyl- 
vania coals  have  no  such  characteristics ; and  that  out  of 
many  hundreds  of  coals  analysed  by  him,  only  a very  few 
so  far  have  possessed  the  power  of  re-absorbing  moisture 
rapidly  after  it  has  been  expelled  at  225°  F. 

§ 425.  Under  such  circumstances  it  is  desirable  to  note 
particularly  the  appearance,  behavior,  and  composition  of 
these  peculiar  coals. 

Three  of  them  are  from  Sullivan  county,  one  from  the 
I^ew  Red  Sandstone,  in  York  county,  and  one  from  Lycom- 
ing county. 

No.  1.  B.  Gross  coal,  from  York  county,  Pennsylvania, 
on  B.  Gross  farm,  on  Liverpool  road,  three  fourths  of  a 
mile  north  of  Liverpool,  on  the  Little  Conewago  creek. 
Specimen  collected  by  P.  Frazer,  Jr.  The  coal  is  from  the 
Mesozoic  rocks. 

“The  coal  has  generally  a deep  black  color,  witli  some- 
what pitchy  appearance.  It  is  very  brittle,  breaking  witli 
conchoidal  fracture. 


* Report  MM,  pages  95  and  96. 
(237  GG.  ) 


238  GG.  REPORT  OF  PROGRESS.  FRANKLUST  PLATT. 


Water,  at  225°, 4.310 

Volatile  hj'dro-oarbons, 18.482 

Fixed  carbon, 74.358 

Sulphur, 523 

Ash, 2.322 


100.000 

“The  coal  jdekls  a bulky  ash  of  a reddish  brown  color. 
If  has  not  the  slightest  tendency  to  form  a coherent  coke, 
and  yields  volatile  matters  burning  with  a nondnminous 
flame.  The  water  ivas  estimated  at  22.5°,  and  upon  with- 
drawal of  the  heat  the  coal  begins  to  absorb  water  with 
great  avidity  ; so  that  in  two  hours  it  has  re-absorbed  sixty- 
three  per  cent,  of  the  anionnt  of  water  originally  present.” 

Throwing  out  the  water,  sulphur,  and  ash,  the  propor- 
tion stands  : 


Fixed  carbon, 80.093 

Volatile  hydro-carbons, 19.907 


100.000 

Volatile  hydro-carbons  to  fixed  carbon,  as  1 to  4.023. 

JSTo.  2.  Coal  sixty  feet  below  bottom  of  bed  B,  at  Bernice, 
Sullivan  connt}^  Pennsylvania. 

The  coal  is,  for  the  most  jiart,  coated  with  iron  oxide  and 
inliltrated  silt.  It  has  a dull  dead  lustre,  and  is  compact 
and  brittle,  with  very  irregular  fracture.  The  coal  does  not 
have  tlie  slightest  tendency^  to  coke,  and  yields  gases  which 
burn  with  a T)ery  feebly  luminous  flame.  After  cooling 
(water  estimation)  the  coal  immediately  begins  to  absorb 
water,  and  in  two  hours  has  re-absorbed  about  sixty  per 
cent,  of  the  water  originally  present. 


Water, 5.815 

Volatile  matter, 15.085 

Fixed  carbon,  62.329 

Sulphur, 474 

Ash, 16.297 


100.000 

Color  of  ash, reddish  gray. 

Leaving  out  the  accidental  impurities,  and  counting  only 
the  ignitible  constituents,  tlie  proj)ortion  stands  : 
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Fixed  carbon, 80.514 

Volatile  hydro-carbons, 19.486 


100.000 

Volatile  matters  to  fixed  carbon  as  1 to  4.132. 

It  should  be  noted  that  this  coal  specimen  was  necessarily 
taken  from  near  the  outcrop,  which  accounts  for  the  oxide 
of  iron  coating,  the  infiltrated  silt,  and  in  part  for  the  high 
percentage  of  ash. 

A second  specimen  of  this  same  coal,  (sixty  feet  below 
bed  B,  at  Bernice,)  taken  from  under  better  cover,  was  also 
analysed  by  Mr.  McCreath. 

“The  coal  does  not  coke,  and  the  gases  burn  with  a ver}] 
feebly  luminous  dame.  The  coal,  after  being  dried,  begins 
to  absorb  water  rapidly,  and  in  two  hours  has  re-absorbed 
sixty  per  cent,  of  the  water  originally  present.  This  amount 
is  not  increased  by  longer  exposure. 


Water, 4.130 

Volatile  matter, 15.270 

Fixed  carbon, 67.362 

Sulphur, 523 

Ash,  12.715 

Color  of  ash,  reddish  gray.  

100.000 

On  drying  at  225°  the  coal  loses 4.13 

“ “ 245°  “ “ same. 

“ “ 260°  “ “ 4.19  % 

“ “ 340°  “ “ . 4.50  ojg 

“ “ 4600  ii  ii  4.69  <7o 

At  a dull  red  heat  the  coal  loses 12.59  % 


But  in  all  these  experiments  the  water  re-absorbed  is  about 
the  same;  that  is,  the  coal  re-absorbs  2.48  parts  of  water. 
Irrespective,  therefore,  of  the  amount  of  water,  &c.,  driven 
off  by  heat,  the  portion  re-absorbed  is  practically  constant ; 
and  this  property  is  not  destroyed,  even  after  all  the  vola- 
tile matter  is  driven  off.” 

No.  3.  Coal  from  opening  one  and  a half  miles  east  of 
Bernice,  Sullivan  county,  Pennsylvania.  Top  bench  of  coal. 

“The  coal  has  a dull  dead  lustre;  it  is  very  soft  and 
crumbling,  and  has  a somewhat  shaly  appearance,  with 
laminated  structure.  The  gases  burn  ivitli  a feebly  lumin- 
ous flame,  but  the  coal  does  not  coke. 
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"Water, 7.930 

"Volatile  matter, 21.410 

Fixed  carbon, 54.099 

Sulphur, 551 

Ash, 16.010 


Color  of  ash,  cream.  — 

100.000 

No.  4.  Sullivan  county,  one  mile  south  of  Laporte.  From 
S.  Hall’s  drift. 

“The  coal  has  a deep  black  dull  lustre  ; it  is  rather  fria- 
ble ; contains  some  slate.  It  does  not  show  the  slightest 
tendency  to  form  a coherent  coke  ; the  volatile  matter  burns 
with  a feebly  luminous  flame.  The  coal  acts  generally  in 
the  same  way  as  that  from  the  Bernice  lower  coal  bed. 


Water, 6.830 

Volatile  matter, 21.930 

Fixed  carbon, 65.413 

Sulphur, 387 

Ash, 15.440 


Color  of  ash,  red.  

100.000 

Throwing  out  the  sulphur,  Avater,  and  ash,  and  counting 
the  ignitible  constituents  only,  these  coals  show  the  follow- 
ing proportions : 

Coal  No.  3.  Coal  No  4. 

Fixed  carbon, 71.646  71.646 

Volatile  hydro-carbons,  28.354  28.354 

100.000  100.000 

And  the  proportions  of  volatile  matters  and  flxed  carbon, 
are  for  No.  3,  as  1 to  2.527 ; and  for  No.  4,  as  1 to  2.527. 

There  are  several  points  touching  these  coals  which  are 
noteAvorthy  : 

1.  They  range  in  proportion  of  volatile  matter  to  flxed 
carbon  from  bituminous  to  semi-bituminous  coals  ; these 
proportions  being  1 to  4.022  ; 1 to  4.132  ; 1 to  2.527  ; 1 to 
2.527;  1 to  4.10. 

2.  They  carry  an  unusual  percentage  of  Avater  ; these  per- 
centages being  4.310  ; 5.815;  7.930;  6.830;  1.510. 

3.  The  gases  driven  off  burn  Avith  a non-luminous  flame. 

4.  None  of  the  coals  coke. 

5.  All  of  the  four  coals  re-absorb  in  a short  time  fully 
60  per  cent,  of  the  Avater  which  has  been  exjielled  by  rais- 
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ing  their  temperature  to  225°  F.,  in  this  respect  differing 
from  the  other  Pennsylvania  coals  hitherto  examined. 

In  the  descriptions  of  the  coals  given  above  it  will  be 
noted  that  the  gases  driven  off  burn  with  a noii-luminous 
flame.  It  might  be  inferred  from  this  that  the  volatile 
matter  is  in  fault,  being  of  the  same  character  as  that  in  an 
anthracite  coal,  and  the  coal  of  course  not  coking.  But 
Mr.  McCreath  furnishes  the  following  analyses  of  coals, 
which  give  the  usual  smoTiy,  yelloio  flame,  and  have  the 
same  peculiarities  of  high  percentage  of  water,  low  coking 
quality,  and  rapid  re-absorbing  power.  No.  5.  Coalpit  Tied 
opening,  4 miles  east  of  Norwich,  corners  McKean  county. 
Top  bench. 

The  coal,  of  a deep  black  to  brownish  black  color,  is 
generally  very  compact  and  brittle,  with  irregular  fracture. 
It  carries  numerous  thin  partings  of  mineral  charcoal,  and 
yields  a coJce  icliich  is  only  slightly  coherent. 

No.  6.  Same  coal  bed — Lower  bench. 

The  coal  has  the  same  general  appearance  as  that  from 
the  top  bench.  It  yields  a colie  only  slightly  coherent. 

Both  of  these  coals  re-absorh  water  rapidly. 


No.  5. 

No.  6. 

Water,  @ 225° 

5.960 

7.710 

Volatile  matter, 

36.385 

33.705 

Fixed  carbon, 

51.673 

55.868 

Sulphur, 

.802 

Ash, 

5.305 

1.915 

100.000 

100.000 

Coke,  per  cent., 

58.585 

Color  of  ash, 

cream. 

Fuel  ratio, 

1:  1.42 

1:1.65 

No.  7.  Fairmount  Coal  Co.’s  mines,  near  New  Bethlehem, 
Clarion  county.  Kittanning  middle  coal.  Luster  dull, 
dead ; more  or  less  coated  with  silt.  Brittle ; shows  but 
little  pyrites.  Dried  coal  re-absorbs  water  very  rapidly. 
Quality  of  coke,  decidedly  inferior. 

No.  8.  T.  Murphy’s  bank.  Madison  township,  Clarion 
county.  Freeport  lower  coal.  Average  sample  of  lot  ex- 
posed to  weather. 

Luster  dull  black  ; bands  of  grayish  black  coal  through- 
16  GG. 
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out  specimens.  Compact  and  brittle,  with  somewhat  cubi- 


cal  fracture.  Dried  coal  re-absorbs 
Quality  of  coke,  decidedly  inferior. 

water  ve7'y 

rapidly. 

7. 

8. 

Water,  @ 225°, 

. . 4.765 

4.775 

Volatile  matter, 

. . 35.675 

35.118 

Fixed  carbon, 

. . 54.037 

53.632 

Sulphur, 

. . .913 

1.095 

Ash, 

5.380 

100.000 

100.000 

Coke,  inferior,  per  cent., 

. . 59.560 

60.107 

Color  of  ash, 

cream. 

Fuel  ratio, 

. . 1:1.51 

1:1.52 

§ 426.  Concerning  the  non-coking  properties  of  these  coal 
Mr.  McCreath  writes : 

‘ ‘ There  seems  to  be  a mysterious  connection  between  the 
coking  qualities  of  a coal  and  its  capacity  to  absorb  water, 
or  in  other  words,  its  physical  structure.  I have  gradually 
come  to  the  conclusion  that  all  coals  which  absorb  water 
very  readily  yield  inferior  cokes.  Certain  it  is  that  all  the 
coals  in  which  I have  noticed  this  property,  either  do  not 
coke  at  all  or  yield  cokes  only  slightly  coherent.  I have 
now  observed  coals  of  this  character  from  Sullivan,  Lycom- 
ing, McKean,  Elk,  Clarion  and  York  counties.  My  time 
has  thus  far  been  two  much  occupied  to  give  the  matter  the 
attention  it  should  have  in  order  to  arrive  at  a jiositive  con- 
clusion in  the  matter  ; yet  the  tendency  of  the  whole  thing 
is  to  xioint  to  a relationship  such  as  I have  indicated. 

I made  the  following  experiments  and  they  are  instruc- 
tive and  interesting : 

The  coals  selected  were  intended  to  rex^resent  the  different 
varieties  of  coking  and  non-coking  coals. 

The  results  given  in  the  acconqianying  table  were  ob- 
tained by  the  following  method  : 

Portions  of  the  coal  (two  grammes)  were  carefully  dried 
at  225°,  until  all  the  hygroscopic  moisture  was  expelled ; 
they  were  then  exxiosed  for  two  hours,  under  exactly  the 
same  conditions,  and  at  a tenijierature  of  64°,  in  a compara- 
tively dry  atmosphere.  The  coals  were  again  weighed  and 
the  increase  in  weiglit  noted. 
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Tlie  results  obtained  are  especially  suggestive  when  we* 
come  to  compare  the  fresh  and  iDeatliered  samples  of  the 
same  coal. 

I have  given  in  the  table  the  amonnt  of  water  originally 
present  in  the  coal  to  show  that  there  is  no  connection  be- 
tween it  and  the  amount  absorbed. 

Portions  of  the  coals  were  coked  in  a j^latinum  crucible, 
in  the  laboratory,  and  the  relative  character  of  the  coke 
was  judged  from  this  test. 

Table  sliowmg  a supposed  connection  beticeen  the  coking 
qualities  of  coals,  and  their  poioer  for  absorbing 
moisture : 


Relative  coking  power  of  different  coals. 

Water  ab- 
sorbed by 
103  parts 
dry  coal  in 
two  hours. 

Per  c‘=*nt. 
water  in 
coal. 

1 

Quinnimont  seam,  Virginia, 

.372 

.665 

2 

Connellsville  coal— /re.s/i, 

.399 

1.200 

3 

Richmond  gas  coal — fresh, 

.419 

1.185 

4 

Cambria  Iron  Co.’s  >Iiiler  coal — fresh, 

.522 

.745 

5 

Richmond  gas  coal,  Va. — weathered, 

.572 

1.225 

6 

Connellsville  coal — weathered, 

.627 

1.170 

7 

Cambria  Iron  Co.’s  Miller  coal — weathered,  .... 

.628 

.940 

8 

Hoagland  run  coal,  Lvcoming  Co., 

.807 

1.510 

9 

Fairmount  Coal  Co.’s  Kittanning  middle  bed.  Clar- 
ion Co.,  

1.279 

5.060 

10 

Coal  pit  bed,  upper  bench,  McKean  Co., 

2.030 

5.450 

11 

Murphy’s  Lower  Freeport  coal.  Clarion  Co. — weath- 
ered, . 

2.438 

5.250 

12 

Coal  pit  bed,  lower  bench,  McKean  Co., 

2.486 

7.050 

13 

Bernice  coal,  Sullivan  Co non-coking, 

2.586 

4.130 

14 

Triassic  coal,  York  Co non-coking , 

2.837 

4.310 

If  it  can  be  established  that  there  is  a relationshii^  between 
the  non-coking  of  a coal  and  its  capacity  to  re-absorb  water, 
it  will  offer  a simple  method  of  testing  coking  properties 
which  will  be  of  great  utility.  At  present,  the  chemical 
composition  being  no  guide  at  all,  it  is  necessary  to  actually 
coke  a quantity  of  any  given  coal  before  any  opinion  at  all 
can  be  given  iipon  it.  If  simply  testing  in  a laboratory  the 
re-absorbing  power  will  give  general  coking  properties,  it 
will  effect  much  saving  in  time  and  cost. 


* 


Chapter  IX. 


On  the  presence  of  anthracite  with  bituminous  coal  in  the 

same  locality. 

§ 427.  The  presence  of  an  anthracite  coal  bed  and  a 
semi-bituminous  coal  bed  in  the  same  hillside.,  and  only  60 
feet  apart.,  is  sufRciently  remarkable  to  call  for  special 
comment.  This  occurs  at  Bernice,  in  Sullivan  county,  and 
the  semi-bituminous  coal  underlies  the  anthracite. 

Moreover,  in  another  case,  in  the  same  region,  a coal  bed 
has  two  benches,  the  upper  bench  semi-bituminous  coal, 
the  lower  bench  an  anthracite,  with  only  a six-foot  slate 
parting  between  these  benches. 

The  discussion  of  the  genesis  of  anthracite  coal  is  more 
properly  left  for  the  volumes  devoted  to  the  anthracite 
regions,  but  in  view  of  the  peculiarities  connected  with  the 
small  Bernice  anthracite  basin,  it  would  be  as  well  to  state 
a few  points  of  the  case. 

Anthracite  coal  is  always  regarded  as  a coke,  made  under 
great  pressure,  and  from  bituminous  coal,  by  the  action  of 
heat.  And  as  the  Pennsylvania  anthracite  coals  are  plicated 
in  close  and  steep  folds,  while  the  bituminous  coals  are 
nearly  horizontal,  it  has  been  assumed  that  these  foldings 
have  had  much  to  do  with  the  matter. 

1.  Anthracite  coal  is  not  in  any  way  a product  of  forces 
which  made  plications.  It  is  only  necessary  to  cite  the 
case  of  the  Belgian  coal  fields.  The  coals  there  are  repeat- 
edly overturned,  and  are  Avorked  deeply  at  these  steep 
angles,  yet  the  Belgian  coals  have  some  45  per  cent,  of  vol- 
atile matters. 

2.  It  has  been  maintained,  and  recently,  that  as  none  of 
the  anthracite  fields  are  more  than  100  miles  or  thereabouts 
from  outcrops  of  trap  rock,  the  latter  may  be  assigned  as 
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tlie  cause  of  all  needed  heat.  For  as  trap-rock  croj^s  out  for 
great  distances  along  the  surface  on  a given  line,  it  may  be 
assumed  to  go  down  into  and  through  the  rocks  as  far  as 
the  surface-show  gives  evidence  of  its  doing ; that  is,  if  it 
runs  for  lOO  miles  east  and  west  along  a crop,  it  may  go 
through  the  rocks  100  miles  to  the  north,  northeast,  and 
northwest. 

But  can  it  be  possibly  held  that  a trap  rock  could  supply 
heat  and  convert  a large  coal  bed  at  Bernice  into  anthracite, 
and  yet  not  affect  a coal  bed  60  feet  below  it  ? 

Or  could  it  be  possible  that  the  lower  bench  of  a coal 
bed  could  be  converted  into  an  anthracite  and  the  uj^per 
bench,  6 feet  away,  be  undisturbed  ? 

Or  could  it  alter  the  rocks  of  the  Bernice  basin  and  never 
affect  at  all  the  Barclay  basin,  only  a few  miles  away  % 

Or  could  it  alter  the  coal  layers  in  anthracite  beds  and 
leave  the  bituminous  matter  in  the  slate  partings  irnchanged. 
This  latter  is  a very  striking  case.  In  the  fire  at  the  Butler 
colliery  near  Pittston,  the  fire  came  squarely  against  a wall 
of  solid  coal  and  went  out ; but  while  it  could  only  scorch 
an  inch  or  so  of  the  coal  face,  it  burned  deeply  and  for  long 
distances  into  the  slate  partings  between  the  coal  benches. 

Why  should  not  that  which  drove  off  the  hydro-carbons 
from  the  coal,  do  the  same  thing  for  the  slate. 

3.  If  anthracite  coal  be  a coke,  then  it  follows  that  it 
should  have  more  ash  than  the  coal  from  which  it  was  made. 

This  is  nth  the  case.  It  is  difficult  to  hnd,  after  a careful 
search,  a bituminous  coal  which  runs  so  low  in  ash  as  the 
anthracite.  And  if  40  per  cent,  of  hydro-carbons  have  been 
expelled  to  make  anthracite,  it  should  have  10  i^er  cent,  of 
ash  to  6 of  bituminous  coal,  which  it  certainly  has  not. 

4.  The  condition  of  the  sulphur  in  a coke  is  essentially 
different  from  the  condition  of  the  sulphur  in  the  bitumin- 
ous coal  from  which  that  coke  was  made. 

Yet  the  condition  of  the  sulphur  in  anthracite  coal  is 
similar  to  the  condition  of  sulphur  in  other  coals. 

*Prof.  J.  P.  Kimball  states  that  “Marcasite  appears  to  be  the  prevailing 
form  of  iron  jiyrites  in  unaltered  or  sedimentary  rocks,  inclnding  bituminous 
coals  and  lignite,  while  yellow  pyrites  or  pyrite  is  the  prevailing  mode  of  its 
occurrence  in  crystalline  and  inetaiuorphic  rocks,  including  anthracite.” 
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5.  It  seems  as  though  the  investigation  is  more  likely  to 
nin  into  inquiry  of  the  character  of  original  vegetation  and 
condition  while  forming  coal.  For  discussion  of  sphagnous 
vegetation  as  the  basis  of  coal,  as  well  as  of  fireclay  floors, 
see  Preface  to  Report  QQ,  i)p-  xviii — xxi. 
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Note. —All  the  cyphers  under  160  refer  to  places  mentioned  in  the  report  on  Lycoming  ; 
all  above  160  to  those  mentioned  in  the  report  on  Sullivan  county. 


Abbott’s  run, 

Albright,  (Langdon  & ,)  . 

Allegheny  mountain, 

Crest, 

Front, 

Escarpment, 

Foot  hills 

Plateau, 

Eidge, 

Allegheny  river, 

Altoona, 

Ames,  (C.  W.,) 

Antesport  post-office, 

Antesport  road  to  Jersey  Shore,  . 

Anthony  township, 

Antrim, 

Armstrong  township, 

Arrowsmith,  D.  M., 

Aston ville ; mines, 

Old  charcoal  furnace ; region, 

Babb’s  Fork ; road, 

Bache,  J.  W.,  of  Wellsboro’,  . . 

Bache  mine, 

Bailey,  S.  H. ; limestone  quarry. 

Bald  Eagle  crest, 

Bald  Eagle  mountain, 

Bald  Eagle  valley, 

Bannan’s  mine, 


Page. 

62 

144 

3,4,5  6,7,9,11,58,230,231,232 

197,229 

205 

219,202 

149 

9,162,164,168 

37,44,45,48,  56 

Ill 


5,6,155 
. . 163 
. 82,153 
. . 83 


32,33,35,36,38,  43 

Ill 

75,76,78,  79 

65 

. . 117,121,138,144,145;  120,123,138,141 

144;  145 

1;  91 

100,101 

99,101,1-04,106 

41;  156 

79,155 

2,3,6,7,28,30,31,71,72,73,75,76,78,82,153 
155 


96;  97 


Barbour’s  Mills  P.  O. 2,63,83,84,85,  86 

Barclay, 12,59,148 

Coal  basin,  58,59,128,146,148,165,168,229,230,234,235,244 

Mines, 232 

Barclay — McIntyre  basin  in  Bradford  Co.,  225,227 

Barton’s  place,  89 

Bastress  township, 2,31,78,79 

Beach’s  house, 68 

Bear  creek;  run, 85,86,106;  65,  89 
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Page. 

Bear  mountain, 171,220 

Beaudy’s  run, 5 

Beaver  Dam  pond,  56 

Beach  Bottom  run, 57 

Belgium  coal  fields, 243 

Bellefonte  gap  in  Centre  Co., 28 

Bendorf ’s  house, 198 

Bennington, 233,235 

Bernice, 163,167,173,180,186,187,188,189,190,198, 

Breaker, 183  [205,211,212,214,216,225,227,239,243,244 

Basin,  165,166, 167 , 168 , 169 ,170,171, 173 , 175 , 176 , 179 ,187,188, 193 , 

Coalfield,.  . .13  [195,197,199,201,206,207,211,219,225,227,228,230,243 

Hilltop, 195,211 

Mines, 173,181,184,194,195 

Saw  mill, 196 

Bessemer  steel  works, 208 

Big  Bear  creek, 63 

Big  and  Little  Harbor  runs, 38 

Big  Pine  creek, 86,90,  92 

Bigger  & Camp’s  saw  mill, 57 

Billin,  C.  E 3 

Birch  creek, 169,173,174,186,187,188,195,196,197,205,211,  225 

Black  Hole  creek, 31 

Blair  county, 29,  74 

Blockhouse  fork, 11,12,58,65,89,90,113 

Bloomsburg,  8 

Blossburg  basin,  58,86,106,148,225,227 

Bodinesville, 62,  64 

Bonnell  run, 65 

Borger,  J., 39 

Bottle  run, 6 

Bowen, 141 

Bowman’s  creek, 164,209 

Bradford  county, 1,4,8,10,11,12,14,39,49,59,167,169,171,231,232 

Bradford — Lycoming — Sullivan  Co.  line, 113 

Brady  township, 72 

Brannan  mine, 97 

Breaker  mine,  179,196,198 

Brion’s  place, 89 

Britton,  J.  B, 208 

Broad  Top  and  Cumberland  basins, 231 

Brown  townshiji, 2 

Brown,!.,  12,39,42,57,60,69,86,  87 

Brown’s  Summit, 220 

Buckeye  branch, 88 

Buffalo, Ill 

Buffalo,  New  York,  and  Philadelphia  R.  R., Ill 

Burns,  Jeremiah, 141 

Burlingame,  E.  H.,  of  Williamsport, 110 

Bhrwick, 8 

Butler,  Fred’k, 135,143 
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Butler  colliery  near  Pittston, 244 

Butler  opening  on  bed  E, 133 

Buttenwood  P.  O., 11,12,58,64,  65 

Callahan’s, 92 

Cambria  county ; report ; basin 231 ; 229  ; 230 

Cambria  Iron  Company,  241 

Cameron  county, 8,  10 

Campbell,  S., 63 

Campbellsville, 10,164,  167 

Campbelltown, 12,58,68,  69 

Canoe  run;  valley, 5,11,36,37,39;  230 

Canton.  RR.  between  Ralston  and 123 

Carbondale, 9 

Carpenter’s  run  ; station, 54  ; 61 

Carpet  factory  on  Mill  creek, 54 

Carson,  A., 130 

Carson’s,  W.  H., 43 

Carson  run, 12,59,  68 

Carter,  145 

Cartersville, 121,  122,  123,  137,  140,  143,  145 

Cascade  township, 2,  10,  57,  59,  60,  62 

Cedar  creek  in  Brown  township,  14,  69 

Celestia, 215 

Centre  county  ; first  basin, 231 ; 230 

Centreville  section,  128 

Chamberlain,  C., 39 

Chance, 28 

Cherry  township, 161,  162,  163,  166,  167,  169,  170 

Chestnut  ridge  in  S.  W.  Pennsyivania, 231 

Chilton,  Dr.  James  R., 139 

Clearfield  county, 148,229,  231 

Clinton  county, 12,13,36,58,59,60,79,80,81,229,231,  232 

Clinton  township, 31,71,72  7ft 

Clintonville,  72 

Coal  run, 146 

Cogan  House  township, 2,12,33,57,59,60,64,  158 

Cogan  House  valley, 11,  66 

Cogan  House  anticlinal,  § 82, 59 

Cogan  Station ; P.  O.; 12,13,32,44,46,54,150;  5 

anticlinal, 9 

Cohick,  W., ' 38 

Colley  township, 161,162,163,166,168  169 

Collins,  J.,  53 

Collinsville, 80 

Columbia  county, 2,3,  161 

Cook’s  (J.)  blacksmith  shop, 35 

Corcoran  & Weaver’s  mill, 62 

Corning,  Cowanesque  and  Geneva  RR., Ill 

Coudersport  turnpike, 2,11,  36 

Coup,  Mr., 133,  136 

Cowley,  J., 212 
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Crescent  Iron  Works, 144,  158 

Crescent  station, 11,13,45,60,  158 

Crouse’s  saw  mill, 57 

Cummings  township, 2,12,57,59,60,66  , 68 

Cumberland  county,  Md., 7 

Daddow,  205 

Damant,  James, 144 

Danville;  Iron  company, 8,45,150;  39,  54 

Davidson  township, 161,162,166,168,  169 

Day;  Day’s  run,  83,84,85  ; 83,85  , 90 

Derr,  J.  P., 56 

Dim,  J., 54 

Divide  between  Rocky  run  and  Lycoming  creek, 146 

Doctor,  E.,  38 

Dodge,  Stokes  <fe  Co.’s  mills, 41,  42- 

Donovan  mine, 190 

Dougherty,  J., 62 

Dry  run, 85,  224 

Duboistown,  31,  76 

Dunsburgh, 5 

Dushore, 163,167,170,  211 

Dutchman’s  run, 12,58,62  117 

Eaglesmere,  (Lewis  lake,) 215 

East  Broad  Top  region  in  Huntingdon  Co., 219 

Ecroyd,  H., 54 

Eldred,  T., 44 

Elimsport, 32,73,  74 

Elk  creek  ; mountain, 163;  9,  165 

Elkland  township, 161,162,163,167,  171 

Elmira 140,  148 

English  Centre, 65,96,100,102,  107 

English  creek ; run, 88;  90,  102 

English  Mills;  P.  O., 89,90  ; 68 

English  mine, 102,103,  104 

English  settlement, 91 

Entz,  J.  M., 53 

Essington,  G.  & G., 144 

Fagle,  J., 53 

Fairfield  township  ; Centre  ; village, 46  ; 53 ; 5 

Farrandsville, 117 

Ferguson’s  quarry, 157 

Field’ s Station, 64 

Fink,  S., 39 

First  Basin  of  Western  Pa., 168 

Fisher’s  creek, 168 

Fishing  creek, 162,203,213 

Fishing  creek  gorge, 202,204,206,214,217 

Forks  township, 112,161,162,166,167,170,171,215 

Forksville, 162,170,211,212,214,215,216,219,220,221,222,224,225 

Fort  Antes,  . 82 

Four  Mile  run,  66,88,98,99,104,106 


NOMINAL  INDEX. 


GG.  253 


Fox  Centre, 

Fox  township, 

Francis  run, 

Franklin  township, 

Frazer,  P.,  Jr., 

Frick  & Co.,  Connellsville, 

Friedal,  F., 

Frozen  run ; saw  mill ; valleys,  . . . 

Furnace  run,  

Gaines’  basin,  in  Tioga  county,  . . . 

Gamble’s  Run, 

Ganoga  Lake,  (Long  pond,)  . . . . 

Gatz,  D., 

Gibson  township, 

Gilbert,  J.,  

Gray  & Walling’s  atlas, 

Gray’s  run, 

Great  Bend, 

Green  settlement, 

Grist  mill  near  Buttonwood  P.  O.,  . 

Groif  school  house, 

Gross,  B 

Groves,  P.,  

Haines’  grist  mill, 

Hall,  C.  E., 

Hall,  J., 

Hall’s  (S.)  drift, 

Ham  man,  S 

Haneyville  P.  O., 

Harris  run, 

Harrisburg, 

Hartranft,  S.  S., 

Hayes’  ore  mine, 

Hays,  P.  R., 

Hearod’s  tavern, 

Hebron, 

Helderberg  mountain  in  New  York, 

Henry  township, 

Hepburn;  township, 

Hepburn  Village, 

Herdic  lands, 

Herrit,  Samuel, 

Hillsgrove ; township, 

Hoagland’s  run.  (See  Hoogland,) 

Hodge,  James  T., 

Hoerner’s  (Fred.)  quarry, 

Hoogland ’s  run.  (See  Hoagland,) 

Hogeman’s  run, 

Holmes,  T., 

Hooversville, 

Hopkin’s  house, 
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171 

161,163,165,167,171 

36,  60 

6,14,  55 

237 

241 

39 

113,114,121,138,144,147;  62;  146 

36,39,42,152 

225,227,228 

37,40,  69 

. . 168,202,203,205,206,207,209 

33 

9 

38 


2,161 

10 

12 

197 

65 

72 

237 

35 

74 

77 

54 

240 

55 

12,  59 

68 

7 

222 

150,151 

45 

87 

6 

155 

2 

14,166;  33,  44 

33,  44 

103 

69 

59,165,171,224;  161,163,166,170 

158,  241 

9,89,114,167,  220 

157,  158 

10,33,  .34 

10 

53 

234,235 

188 
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Hostrander,  A., 69 

Hound  run, 113,138,  146 

Houtzdale,  148 

Huntersville, 64 

Indian  Camp  run, 57 

Jacks  Hollow, 31 

Jackson  mine, 176,177,  194 

Jackson  township,  2,12,57,60,64,87,88,106,113,  147 

Jacobs  run, 69 

Jersey  mills  P.  O., 12,59,  68 

Jersey  Shore, 3,5,6,31,41,82,83,111,  157 

Jersey  Shore  and  Coudersport  turnpike, 2,  87 

Johnson’s  house,  85 

Johnston’s  mills, 85 

Jordan  township, 2,6,  55 

Juniata  district ; river,  155;  29 

Keilysburg, 10,13,  62 

Kiby,  W., 33 

Kimball,  J.  P., 244 

King,  E., 64 

Kitchen  creek, 169 

Kulp  run, 43 

Lace3wilie,  10 

Lairdsville, 66 

Lake  run, 55 

Langdon  & Albright, 144 

Laporte, 9,161,166,169,213,215,  226 

Laporte.  (See  Dushore)  ; synclinal, 211 ; 171 

Larry’s  creek, 10,34,36,37,38,41,60,  89 

Second  fork;  P.  O., 38,60;  42 

Laurel  hill, 230,  231 

Lee  settlement  road  ; School  House 163,197,198;  198 

Lewis  lake.  (Eaglesmere,) 215 

Lewis  township, 2,11,57,59,60,  64 

Lewistown, 155 

Liberty  and  Trout  run  road, 59 

Lieb,  Martin  & Co., 144 

Limestone  township, 2,31,79,80,  82 

Linden, 41,  43 

Lippincott,  212 

Lippincott  & Murcur  mine, 216,217,  218 

Little  Conewago  creek, 237 

Little  Harbor  run,  38 

Little  Loyalsock  creek, 162,  170 

Little  Muncy  creek, 55 

Little  Pine  creek,  . . . .12,58,59,65,68,88,95,98,100,102,104,106,108,110,  234 

Blockhouse  fork, 10 

Coal  basin, 87,95,100,106,229,234,  235 

Region, 93,  107 

Little’s  house, 215 

Liverpool  road, 237 
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Loyd’S  hotel ; P.  O., 69  ; 1 

Lockhaven, 5,6,28,  155 

Long  run, 46 

Long  pond,  (Ganoga  lake)  ; hotel, 168,202;  163 

Lopez  creek,  162,  201 

Lowry’s  creek, 13 

Loyaisock  creek,  2,5,9,13,44,46,48,60,83,162,166,173,186,195,199,216,219,  225 

At  the  turnpike  bridge,  (level,) 48,  163 

Montoursviile  bridge  over — 158 

At  Barbour’s  mills, 83 

J unction  of  Big  and  Little — 215 

Loyaisock  P.  O. ; village, 13,46;  5,44,  165 

Loyaisock  township,  44 

Loyaisock  vallej^, 169 

Lucke,  Wm., 121,  122 

Luzerne  county, 161 

Lycoming  CO.  line, 80,166,167,170,222,  224 

Townships, 2 

Coal  basins, 61 

Lycoming  creek,  ....  4,33,44,58,60,64,108,113,128,130,133,135,146,150,  171 

Bend  at  Crescent, 45 

Roaring  branch, 61 

Talley, 123 

Lycoming  Talley  Iron  Co., 144 

Lycoming  township,  . . . . 2,6,33,35,38,  44 

Lyon’s  (E.)  saw  mill  on  Mun^  creek, 55 

Mahoopany  creek, 163,168,  209 

Mahoopany  mountain  plateau 9 

Maneval,  J., 38 

Mansfield  in  Tioga  CO.,  54,  149 

Marshall,  S., 33 

Marshall,  W., 35 

Maryland  line, 230,232,  234 

Mason,  163 

Mather,  W.  W., 144 

McCarty,  C., 56 

McCormick,  E.  C.,  141, 

McCreath,  A.  S.,  82 ,94 ,97 , 101 , 103 , 131 , 132 , 133 , 137 , 140 , 149,150 , 151 , 154 , 157 , 158 , 
175 , 177 , 181 , 182 , 188 , 189 , 190 , 191 , 204 , 207 , 208 , 214 , 237 , 239 , 24 1 

^McGowan’s  mine,  5 259,  . .* 151 

McHenry  township, 12,57,59,60,68,69,  89 

McIntyre;  station;  village, 12,58,106,113,128,147,234;  62;  126 

Basin, 13,87,106,113,123,132,135,142,145,146,  229 

Mines, 93,95,113,147,  149 

Coal  company,  124,126,  130 

Mountain, 146,  147 

Plane, 126,133,143,  148 

Township, 2,10,12,57,59,113,167,  230 

McIntyre  & Robinson  mines  on  Rocky  run, 137,  138 

McKean  county, 8,  148 

McKinney’s  run, 5 
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McVeytown, 155 

Meadow  Valley  run, 31 

Mercur;  Lippinoott  & — mine, 212;216,217,  218 

Methodist  church, 43 

Metzger, 81 

Meyer’s  at  Ralston, 62 

Meylert  property, 211 

Mifflin  township, 2,5,13,33,35,39,  60 

Mill  creek, 5,53,54,89,213,221 

Miller,  J.  M., 39,  163 

Miller  mine, 205 

Miller’s  run, 68 

Mill  run,  69 

Millview;  limestone  quarry, 221;  221 

Mine  No.  1 on  B,  180,  184 

Mine  No.  2 on  B,  180,  184 

Mine  No.  3 on  B or  Breaker  mine,  179 

Mine  No.  4 on  B,  178,  179 

Mine  No.  5 on  B (of  the  State  Line  and  Sullivan  R.  R.  and  C.  Co.,)  . . . 178 

Mohawk  valley, 155 

Monroeton  Junction, 163 

Montgomery  Station  post  office, 2,  71 

Montour  county,  3,  166 

Montoursville  in  Loyalsock  township, 46,54,156,  158 

Montreal,  Can.  (quarry  near — ), 81 

Montrose, 12 

Moreland  township, 55 

Morgan  valley  run, 82 

Morrison’s  cove  in  Blair  co., 80,  230 

Mosquito  creek  in  Armstrong  township, 31 , 76 

Mosquito  valley,  27,29,31,75,77,  230 

Mud  pond  road  at  outlet  of  Long  pond, 163 

Mauch  Chunk,  107 

Muncy;  bottom;  settlements, 2,6,28,155,158,  230;  2;  168 

Creek,  2,4,9,11,13,46,48,54,56,162,166,  169 

Muncy  Creek  township ; valley;  road, 71;  165,168;  213 

Muncy  township, 46,  54 

Nabal,  John  H., 68 

Nanticoke,  163 

Nesbit  P.  O.  (road  from  Bastress), 78 

New  Albany, 163 

New  Lancaster,  . , ' 10,  167 

New  Mercur  mine, 218 

New  mine  on  the  Big  bed,  101 

New  York  State;  line, 8,184;  1 

New  York,  Lake  Erie  and  Western  railroad, 148 

Nickel’s  run, 5 

Nippenose  creek, 31,  82 

Nippenose  township, 31,79,  82 

Nippenose  valley, 27,29,31,76,79,  230 

Nittany  valley, 230 
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North  mountain,  14,202  , 205 

Plateau;  S3'nclinal, 200,201,203:104,  165 

Northern  Central  railroad 148,  150 

Northumberland, 3,  8 

Obert’s  school-house,  197 

Old  Bache  mine, 97  ^ lou 

Old  Carter  opening  on  B, 140 

Old  Hammer  mill,  Sickler’s  branch,  164 

Old  Jackson  mines, 176,  194 

Old  Jersey  Shore  and  Coudersport  turnpike, 69 

Old  Lycoming  township, 33,  40 

Opossum  run, 1 

Origon  Hill  post  office, 11,12,  58 

Otter  run;  old  openings 66,87,88,89,90,91,92,97,98,109,110;  104 

P.  O.;  region, 66 ; 104 

Painter’s  creek, 168 

Painter  Den  run, 201,  202 

Penn  township, 55 

Pennville, 54 

Perrysville, 33,35,  165 

Peter  Buck  quarrj', 74 

Phelps’  mills, 41 

Philadelphia  and  Erie  R.  R., 3,30,  148 

Phillip’s  creek, 164 

Piatt  township, 39 , 40 

Picture  rocks  on  Muncy  creek, 14,47,  48 

Pictured  rocks  post  office, 5 

Pigeon  creek, 162,169,173,188,193,  205 

Pigeon  run, 203 

Pine  Bottom  runs  (Upper  and  Lower) 66 

Pine  creek,  1,4,10,36,39,58,66,68,92,111,128,150,156,  165 

First  fork  ; east  bend, 89,90;  66 

Basin;  gorges;  road,  . 225,37  , 89 

Pine  Creek  railroad  ; township, HI ; 88 

Pine  run, 66,88,  156 

Pine  township, 2,12,57,59,65,68,87,  109 

Pittston, 8 

Platt,  Franklin, 27,71,  161 

Platt,  Geo.  H., 124,  130 

Pleasant  stream, 62,  114 

Plunkett’s  creek  ; township, 9,11,63;  13,48,57,59,60,61,63 

Pond’s  run, 5 

Porcupine  run, 96 

Port  Alleghenj', HI 

Porter  township 5,36,40,  42 

Porterbaugh  (Allegheny)  mountain, 37 

Potter  county, 2,3,4,8,58,111,  168 

Prendergrast,  A., 196 

Presbyterian  church, 46 

Proctorville, 63 

Queen’s  run,  5,10:229 

17  GG. 
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Quenshehague  creek, 35,41,  43 

Quiggleville, 150 

Ralston;  hotel;  station, 10,117,122,  147;  62,121;  114,  138 

Old  mines,  116,  137 

Ramsiiy’s  run, 66 

Randall  mine, 217,  219 

Rauch’s  mills, 81 

Red  ridge, - 86 

Red  run, 113,114,117,125,126,130,133,136,138,146,  147 

Coal  company, 133,135,136,138,140,143,  145 

Mines;  mountain,  region;  vaileys, 140;  142;  147;  146 

Reese,  D., 56,  94 

Rickett’s,  Col.  R.  B., 188,203,206,  208 

Roaring  branch  ; P.  O., 11,61;  1,  61 

Roaring  creek  ; run,  114  ; 10 

Robinson  mines  on  Rocky  run, 137 , 138 

Rock  creek  in  McIntyre  township, 15 

Rock  run ; lirst  branch, 31,46,62,65,76,88,109;  113 

Second  and  Third  branches, 113 

Rocktown,  . 31,  76 

Rocky  ridge, 86 

Rocky  run, 114,146,102,103,  198 

First  Branch ; Second  branch  ; Third  branch, 132;  145  ; 146 

Second  and  Third  branches  (McIntyre  C.  meas.  between),  . . . 145,  146 

Forks;  valleys;  mines,  198;  146;  137,  138 

Rogers,  H.  D.,  128,  229 

Rose  Valley  P.  0., 13,59,64,11,13,59,165,  171 

Ross,  J., ' 68 

Safe  Harbor  furnace,  152 

Saladasburg, 5,6,13,37,  38 

Salmon  rnn, 68 

Salt  run,  10,  62 

Santee  run, 198 

Saw-mill  below  Frozen  run, 62 

Saw-mills  on  Big  Bear  creek, 63 

Saw-mill,  Day’s, 84 

Saw-mill  bore  hole,  Bernice,  185 

School-house  near  Bennett's  run, 43,54,  56 

School-house  run, 68 

School-house  bore  hole, 184,  186 

Schrewsbury  township, 215 

Sell rejTogel  hotel;  old  tavern,  174,188,199;  166 

Schroeder  creek,  113,103 

Seaman, 94,  95 

Secrist,  Jacob, 39 

Sheldon  Hall  property, 213 

Sherwood,  Andrew, 1,14,33,149,158,161,164,  165 

Shinerville, 195,196,197,  211 

School-house;  section;  hill, 183;  187,195,  196 

Shingle  run  (mouth) 63 
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Short  mountain, 5,6,14,37,33,105 

Synclinal  basin, 13,33,30,41,42,44,45,46,47,48,55,  165 

Shrewsbury  township, 46,161,162,160,170 

Shunk  in  Fox  townsliip,  105 

Seglinger’s  house, 197 

Simon,  C.  R. 56 

Slack’s  run, 62 

Slate  run, 58,  69 

Snake  run,  63 

Snow  Shoe,  Centre  CO.;  mines, 233;  234,  235 

Somerset  CO. ; First  basin, 231, 232;  230;  229 

South  mountains, 7 

Spring  creek, 31,202 

Stabler,  A., 35 

State  Line  and  Southern  R.  R., 163,175,176,  180 

Steam  Valley, 64 

Stewart’s,  C., 43 

Stewart’s  run, I54 

Stiber’s  house, 150 

Stinson,  J.  M., 131,  151 

Stony  creek, II3 

Stony  run;  mines;  main  branch, 114,115;  117;  117,  121 

Storr’s  dam  below  Proctorville, 63 

Stroble’s,  J., g4 

Sugar  run,  56 

Sullivan  co.  line, 13,57  , 224 

Sullivan  and  Erie  R.  R.  and  Coal  Co., 167,  176 

Susquehanna  river, 2,5,11,27,30,40,44,55,71,75,79,82,163,209,  231 

West  branch 3,4,10,128,155,  229 

North  branch, 3,7,9,10,  12 

Horseshoe  bends ; gorge;  valley, 155;  5;  7,30,58,  111 

Susquehanna  township, 79 

Susquehanna  and  Berwick  turnpike, 168,168,188, 186 , 193 , 195 , 198 

Susquehanna  county,  9,12,  49 

Sweely,  G., ’ 54 

Tackeberry,  W., 33 

Tangascootac,  Clinton  co., 235  ■ 233 

Tangascootac  coal  basin, 40 

Texas  P.O., 1,11,58,65,  88 

Thomas  (F.), 43 

Thompson,  Wm., 445 

Three  mile  (Porcupine)  run, gO 

Tioga  county, 1,3,4,8,11,39,58,150,  168 

Tioga  co.;  corner;  line;  river, 2;57;  8 

Tipton  in  Blair  countj^ 220 

Tivoli  P.O., 5,6,9,13,46,54,165,  166 

Toll  road  from  Williamsport, 7g 

Tomb’s  run, 5,9,11,13,36,40,  69 

Tomb’s  run  anticlinal,  13,33,34,36,37,44,45,46,47,  55 

Towanda;  anticlinal  basin, g 53  229 

Creek;  mountain, 8;  146 ^ 168 
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Trout  run : Post-office,  10,64,68,90,113;  64 

Tule’s  run  school-house, 64 

Tunkhannock;  anticlinal;  synclinal, 8,9,209;  166;9,  105 

Turner,  A.  S., 64 

Turner’s  planing-mill,  64 

Ulmer,  J.  A., 35 

Upper  Fairfield  township, 46 

Upper  Trout  run, 58 

Yardine’s  (P.  J.)  saw-mill, 57 

Villa  Grove, 48,  54 

Wallace  run, 10,  13 

Walling,  Gray  &, 161 

Waltz,  G., 53 

Warren  & Wright  opening, 216 

Warrenville,  Eldred  townshiij, 5,  46 

Washington  township,  28,31,72,73,74,  79 

Waterville, 13,34,35,36,59,60,66,  166 

Watston  township, 11,14,35,06,  152 

Watts,  T.  J.,  38 

Weightman  propert3% 103 

Wellsboro’-Mansfield  anticlinal 228 

West  Branch  canal, 3 

West  Point,  N.  Y.,  144 

White  Deer  creek ; ridge;  mountain, 2,31;73;  2 

White  Deer  valley, 28,31,32,71,73,74,76,153,154,  156 

Quarries  and  kilns ; synclinal  axis, 158 ; 27 , 31 

White  house, 186 

White  Pine  P.  O., 12,  64 

Wilcox, 163 

Wilkesbarre, 8,  9 

Williams, 145 

Williamsport, 2,3,6,9,30,32,41,46,54,71,73,75,76,148,  155 

Williamsport  region ; valley, 145;7,9,11,  149 

Williamsport  and  Elmira  R.  R., 114 

Williamsport  road  to  Bastress,  78 

Wilmot  anticlinal, 10,104,165,167,168,170,  171 

Wilsham,  Joseph, 80 

Wilson  place, 157 

Wolf  run, 45,05,69,88,90,95,109,  110 

Woodward  township, 33,34,40,175,  190 

Woolever’s  (E.)  mills, 86 

Wormley,  Prof., 237 

Wright,  Warren  ifc — opening, 216 

Wyalusing, 12 

Wyoming  county, 3,7,8,9,101,165,  168 

York  county  (South  mountains), 7 

Young’s  (J.), 64,153,  154 
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A,  coal  bed  at  Bernice, 175 

South  of  Birch  creek, 198 

Semibituminous  at  Bernice, 227 

A , coal  bed,  at  Bache  mines, 104 

Analyses  of  coals, 108,  238 

At  Bernice,  Forksville,  Laporte, 214,217,  226 

At  Hoagland  run, 158 

Of  bed  E, 131,  133 

Of  bed  B, 102,103,139,140,  200 

Of  bed  B? 189,  190 

Of  bed  A, 177,  181 

Of  cannel  slate, 182 

Of  coke, 149 

Of  iron  ore  of  XI, 143 , 144 

Of  iron  ore  of  X,  207 

Of  iron  ore  of  IX, 204 

Of  iron  ore  of  VIII, 150,152,  153 

Of  phosphate  pebbles  in  ditto,  151 

Of  iron  ore  of  V,  154 

Of  limestone  of  X, 222 

Of  limestone  of  VI, 156,  157 

Anthracite  at  Bernice, 183 

Passing  into  bituminous  coal, 228 

Above  bituminous  coal, 243 

Probable  genesis,  . 244 

Anticlinals  falling  southwestward,  4 

Of  Middle  Pennsylvania, 9 

In  Sullivan  county, 164 

Towanda  anticlinal, 58 

Wil mot  anticlinal, 10,  167 

Hose  valley  anticlinal, 11,  59 

Cogan  house  anticlinal, 9,11)  59 

Tunkhannock  anticlinal,  9 

Tomb’s  run  anticlinal, 5,  9 

Muncy  creek  anticlinal, 166 

Of  the  Allegheny,  (North  Mtn,)  201,  231 

Of  Ganoga  lake,  (long  pond,) 202 

Nippenose  anticlinal, 79 

Area  of  B coal  in  McIntyre  basin, 141 

of  D coal  in  McIntyre  basin,  135 

Of  Little  Pine  creek  basin, 106 

Avenues  to  market, 110 

B,  big  coal  bed  on  Little  Pine  creek,  lOO 

At  McIntyre, I37 

On  Hound  run, 138 

At  Bernice,  Jackson  mines, 175,  176 

At  Mine  5,  4,  Ac., 178,179,  180 

Semi  anthracite, 227 

Barclay- — First  basin  coal, 227,  229 
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Basin  of  Little  Pine  creek  described, 87 

Bernice  basin  described,  1G7,  193 

East  end, 197,  198 

ResnmS, 199 

Equal  First  ba.sin  of  Hodge, 230 

Big  bed,  see  B, 100 

Black  shales  at  Jersey  Shore, 41 

Black  marble,  sec  Limestone,  For.  II, 77 

Blossburg  coal, 227 

Borehole  records, 173 

School-house, 184 

Saw-niill, 185 

Ganoga  lake,  206 

Bowlders  of  lA",  see  Formation  TE. 

Of  X,  see  Formation  X. 

Of  XII,  see  Formation  XII;  see  Glacial. 

Breaker  at  Bernice, 183 

Brown  sandstone,  (over  A coal,) 90,91,136,  141 

Building  stone  (IV)  Armstrong  T, 77 

C,  coal  lied.  Little  Pine  creek, 100 

At  McIntyre, 136 

O',  coal  bed.  New  Bache  mine, 99 

Carbon  ratio,  see  Analyses, 228 

Cannel  slate,  182 

Calymene  senaria  in  11  or  111,  Mosquito  A^alley, 77 

Canons,  see  Gorges, 4 

Cliffs, 4 

Coal,  see  A,  B,  C,  O , &c.— above— 

On  Pine  creek,  69 

In  McHenry  township, 69 

At  Herrits,  Hearod’s, 69,  87 

At  Barbour’s  Mill,  (Day’s,  Johnson’s,) 83,  86 

At  Day’s,  Johnson’s,  Woolever’s, 84,85,  86 

On  Otter  run, 92 

Of  Seamen’s 94 

Of  Bannan’s,  96 

At  Ralston, 114,  115 

At  Astonville, 120 

At  McIntyre, 126 

On  Hoagland’s  run, 158 

At  Bernice, 173,  225 

On  Pigeon  creek, 188 

At  Forks\ille,  211,216,  227 

At  Laporte,  (Hall’s,) 213,  227 

Differs  in  tho  lour  basins, ^ 225 

Persistent  in  same  basin, 231,  232 

Mesozoic  coal,  . . 238 

Of  X,  (Pocono  formation,), 38 

Coal  plants  on  Big  Bear  creek,  63 

Coke  and  water, 237 
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Conglomerate  over  A coal,  17o 

See  Mahoning  sandstone. 

See  Formation  XII. 

Crinoids  in  VIII, 52 

D',  coal  bed,  on  Red  run, 134 

D',  coal  bed,  on  Red  run 135 

On  Four  Mile  run, 98 

On  Little  Pine  creek, 96 

Daddow  coal, 205 

Date  of  rise  of  anticlinals, 6 

Dip, 117,147,  211 

Divergence  of  B coal  benches, 184 

Drainage  of  Lycoming  county, 4,7,  8 

Of  Sullivan  county, 162 

E,  coal  bed,  on  Little  Pine  creek, 95 

At  McIntyre, 124 , 130 

On  Red  run, 132 

Erosion  of  coal  measures, 7 

Escarpment  of  the  Allegheny  mountain, 5,11,  205 

Faults  absent  in  these  basins, 147 

First  basin, 229 

Fish  remains  in  IX  on  Muncy  creek, 57 

Best  collecting  place,  . » 57 

In  VIII,  on  Canoe  run, 39 

Folds  sharp,  in  Woodward  T., 6,  43 

In  black  slate, 82 

Formation  II,  in  Mosquito  Valley, 29,  77 

In  Nippenose  Valley, 80 

Formation  III,  in  Mosquito  Valley, 29,75,  77 

In  Bastress  and  Limestone  townships, 79,  80 

Formation  IV,  in  Clinton  and  Washington, 28,71,  73 

In  Bastress  and  Susquehanna  townships, 76,  79 

In  Limestone  and  Nippenose  townships, 80,  82 

Bowlders  in  masses  in  Washington  township, 73 

Formation  V,  in  Clinton  and  Brady,  28,71,  72 

In  Washington  and  Armstrong, 73,  75 

In  Susquehanna  and  Nippenose, 79,  82 

Fossil  ores  described,  . . 153 

Formation  VI,  in  Clinton  and  Brady  townships, 28,  72 

In  Washington  and  Susquehanna, 73,  79 

Limestones  described, 155 

Formation  VII,  in  Clinton  and  Brady  townships, 28,  72 

Probably  absent  in  Washington  township, 74 

Formation  VIII,  in  Anthony  and  Lycoming, 27,  35 

In  Mifflin  and  Watson,  37 

In  Porter,  Piatt,  and  Woodward, 41 

In  Old  Lycoming, 41 

3000'  thick  on  Pine  creek, 41 

1600'  visible  in  Porter, 42 

At  Loyal  sock, 48 

In  Clinton  and  Brady, 72 
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In  Washington, 75 

In  Sullivan  county, 171 

Matisfield.  ore  described, 149,  150 

Formation  IX,  in  the  northern  townships,  60 

At  Ralston,  550'  to  600', 123,  128 

In  Sullivan  county, 171 

.1  unction  with  X,  on  Birch  creek, 196 

Iron  ore  on  Fishing  creek, 204 

Formation  X,  in  the  northern  townsliips, 61 

Interesting  at  Barbour’s  Mills,  83 

In  Little  Pine  creek  basin, 107 

In  Sullivan  county, 171 

On  Birch  creek, 196 

In  the  North  Mountain, 201 

In  tlie  Ganoga  basin,  207 

A conglomerate  over  Day’s  coal,  84 

A conglomerate  in  the  Nortli  Mountain,  204,  206 

Bowlders  cover  the  mountain, 142 

Bowlders  in  Lopez  creek, 201 

Bowlders  around  Lewis’  lake 215 

Coal  bed  on  Fishing  creek, 204 , 207 

Limestone  in  the  North  Mountain 2O4 

Limestone  at  Schreyfogel’s’,  187,  199 

Limestone  at  Millview  quarries, 221 

Iron  ore  in  Nortli  Mountain,  201,  202 

Ii’on  ore  at  Ganoga  lake, 207 

Formation  XI,  in  the  northern  townships, 61 

In  Little  Pine  Creek  basin, 107 

At  McIntyre,  75'  thick, 128 

In  the  McIntyre  basin, 142 

At  Shinersville,  25'  ? 195 

At  Forksville, 220 

Iron  ore  at  Ralston, 115 

Iron  ore  at  Astonville,  120,  138 

Iron  ore  at  Cartersville, 122 

Iron  ore  at  McIntyre  plane, 143 

Iron  ore  on  Bircli  creek, 197 

Formation  XII,  in  Plunkett’s  Creek  T.,  120',  xiebbly, 61 

On  Big  Bear  creek,  120', 63 

Traced  by  J.  T.  Hodge,  150', 91 

Walls  in  Little  Pine  Creek  basin, 95 

In  place  on  Otter  run,  98 

In  Little  Pine  Creek  basin, 106 

At  Ralston,  45'  to  100', 115 

At  Astonville,  58'  to  70', 142 

At  Shinersville, 186,  187 

On  Birch  creek, 196,  198 

At  Laporte, 213 

Bowlders  in  Penn  T., 53,  56 

Bowlders  in  McIntyre  T., 61 

Bowlders  at  Barbour’s  Mills, 63 
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Bowlder’s  on  Big  Bear  creek, 63 

Bowlders,  large  iu  Jackson  T.,  64 

Bowlders  on  Trout  run,  Lewis  T., 64 

Bowlders  on  Pine  creek,  Cummings  T., 66 

Bowlders  on  Little  Pine  creek,  Pine  T., 65 

Bowlders  at  English  Mills, 68 

Bowlders  at  mouth  of  Harris  run, 68 

Bowlders  in  Brown  T.,  . 69 

Bowlders  on  Rocky  and  Red  ridges, 86 

Bowlders  north  of  Little  Pine  Creek  basin, 110 

Bowlders  mask  the  crests  of  X, 142 

Bowlders  Ijdng  on  coal  measure  rocks, 142 

Coal  bed,  (Daddow’s,)  205 

Coal  bed  west  of  Bernice, 211 

Formation  XIII,  see  Coal,  coal  beds  A,  B,  and  C. 

Fossil  ore  of  V,  in  Clinton  T.,  71 

In  Washington  and  Armstrong, 73,  76 

Worked  in  Nippenose  T., 82 

Freeport  Upper  coal,  see  E.  coal  bed, 130 

Freeport  Upper  sandstone,  under  E,  75 

A massive  conglomerate,  from  75'  to  85', 95,  134 

Freeport  Lower  sandstone,  between  D and  C,  50', 136 

Furnaces, 121,123,144,  145 

Gaines  coal,  in  Tioga  county, 228 

Galena,  in  Mill  view  limestone, 222 

Ganoga  basin, 202 

Glacial  striae,  (N.  and  S.,) 56 

In  Jackson  T.,  (N.  W.  and  S.  E.,) 65 

At  Ganoga  lake,  (N.  20°  E.,) 203 

Gorges,  see  Canons, 4,  11 

Grammysia  elliptica,  in  VIII, 35 

Holoptychius,  in  IX, 57 

Iron  ores,  see  Formations  above. 

Of  II,  in  Nippenose  Valley, 81 

Of  VIII, 35 

In  Mifflin  T., 39 

In  Woodward  and  Anthonj^  T., 43,  44 

On  Lycoming  creek, 45,  46 

At  Huntersville, . 54 

Of  IX  ? Bernice,  worthless, 175 

Of  XI,  Slate  run.  Brown  T.,  69 

Laporte  Trough,  167 

Levels  in  the  southern  townships, 3 , 32 

Of  Coal  bed  B,  141,  180 

In  Sullivan  county, 163,178,185,  188 

Of  X,  at  Schreyfogel’s, 187 

Of  XII,  S.  of  Birch  creek, 199 

Limestone  (black  marble  of  II)  quarry, 77 

Limestone  of  VI,  on  Pine  creek,  41 

At  Larry’s  Creek  P.  O., 42 

At  Montoursville, 46,  54 
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At  Pennsville, 54 

Quariies  in  Washington  T., 74 

Limestone  of  VIII, 52 

Limestone  at  top  of  IX  ? 62 

Limestone  of  X,  at  Millview, 221 

Limestones  of  the  Coal  measures, 234,  235 

Little  Pine  Creek  coal  basin, 109 

Locomotive  coal  test, 140 

Majis  of  Lycoming  and  Sullivan, 4 

Markets,  148 

Mahoning  sandstone,  in  Little  Pine  Creek  basin, 95 

At  Ralston,  conglomeratic, 116 

At  McIntyre, 128 

Conglomeratic, 190 

McIntyre  coal  basin,  113,  145 

Marble,  see  Black  Marble. 

Millview  limestone, 221 

Xickel, 81 

Ochre  bed, 208 

Partings  of  B diverge, 184 

Peat, 117 

Phosphate  pebbles  in  ore  of  VIII, 151 

Plant  beds 52,62,65,98,  136 

Plaster  in  Nipjsenose  Valley, 80,  81 

Plateau  of  Allegheny  Mountain,  11 

Of  North  Mountain, 209 

Plications,  see  Folds, 6 

reversed  in  Penn  T,, 56 

Production  from  Bed  B, 180 

Productus  Boydii,  in  VIII, 35 

Quarries  of  Black  Marble,  see  Black  Marble. 

Of  Buildingstone,  in  IV, 77 

Of  limestone,  in  VI, 74,  156 

Of  limestone,  in  X, 221 

Railroads, Ill 

Reabsorption  of  water  by  coal, 238 

Red  layers  in  X,  108 

Red  sandstone,  mistaken  for  iron  ore, 175 

Rhynconella  contracta,  in  VIII, 35 

Scenery, 209 

Schreyfogel  limestone,  of  X, 187 

Section  1,  Fig.  1.  On  Cedar  creek, 14 

2,  “ 2.  On  Rock  creek, 15 

3,  “ 3.  On  Trout  run,  16 

4,  “ 4.  On  Loyalsock  creek, 17 

5,  “ 8.  At  Loyalsock  Bridge, 49 

6,  “ 9.  At  Loyalsock  P.  O., 53 

7,  “ 10.  At  Block  House,  65 

8,  “ 11.  In  Cummings  township, 66 

9,  “ 12.  At  Waterville,  66 

10,  “ 13.  At  Black  Marble  quarry, 78 
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11,  “ 18.  In  Little  Pine  Creek  basin, 93 

12,  “ 19.  Otter  run  coal, 97 

13,  “ 20.  At  Old  Bache  Mines, 100 

14,  “ 21.  At  New  Mine,  101 

15,  " 22.  At  English  Mine, 102 

16,  “ 26.  At  Ralston, 116 

17,  “ 27.  At  Astonville,  117 

18,  “ 28.  At  Cartersvillo, 121 

19,  “ 29.  At  McIntyre, 124 

20,  “ 30.  At  Red  run,  125 

21,  “ 31.  At  McIntyre  Plane, 126 

22,  “ 33.  At  McIntyre  E coal, •. 130 

23,  “ 34.  E coal 133 

24,  ‘‘  35.  Coal  D, 134 

25,  “ 36.  On  Red  run,  D coal,  135 

26,  “ 37.  Butler’s  D coal, 135 

27,  “ 38.  At  McIntyre,  C coal, 136 

28, 

29,  “40.  B coal, 137 

30, 

31,  “ 42.  B coal, 137 

31,  “ 43.  Under  B 141 

33,  “44.  Loyalsock, 174 

34,  “ 45.  Jackson  mine, 176 

35,  “ 46.  Under  B, 176 

36,  “ 47.  Jackson  mine,  A coal,  177 

37,  “ 48.  Bernice,  under  B 178 

38,  “ 49.  B coal, 179 

39,  “ 60.  Bore-hole,  Bernice, 179 

40,  “ 61.  School-house  bore-hole, 185 

41,  “ 52.  Saw-mill  bore-hole, 185 

42,  “ 53.  Openings  E.  of  turnpike, 189 

43,  “ 54.  E.  of  turnpike, 189 

44,  “ 55.  Donovan  mine, 190 

45,  “ 57.  At  Ganoga  lake,  203 

46,  “ 58.  Ganoga  bore-hole, 206 

47,  “ 59.  Forksville, 216 

48,  “ 60.  Forksville, 216 

49,  “ 61.  Forksville, 221 

50,  “ 62.  Millview  limestone,  222 

Section  in  Porter  township, 42 

At  Larry’s  P.  O.,  42 

At  Loyalsock,  1080', 48 

On  Four-mile  run, 106 

On  English  run 107 

At  McIntyre,  general  section.  Fig.  32, 127 , 129 

At  Shinersville, 187 

Across  Bernice  basin.  Fig.  56, 195 

On  Pigeon  run  and  Fishing  creek, 204 

Of  Coal  measures,  the  same  along  1st  basin, 232 

At  Tangascootac,  in  Clinton  county, 233 
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Shiners ville  conglomerate,  bottom  of  XII, 186  195  197 

West  of  Bernice,  ......  ’ 211 

Slates  under  B, 

Spiri/er  disjuncta,  in  YUJ, 42  52 

Synclinal;  Blossburg, '58 

Barclay  and  McIntyre, ' ' 10’, 58,59,  168 

Bernice,  or  Tunkhannock,  9 59 

Bernice,  W aterville,  or  Loyalsock, ' 59 

Maiioopeny, 166 

Short  Mountain, 5 

North  Mountain, I65 

Topography  of  Lycoming  county, H 

Topography  S.  of  Susquehanna  river, 30 

Valleys  enclosed  in  tlie  mountain  plateau,  3I 

Water  in  coal,  237 

White  ore  of  XI • • • • 
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REPORTS  FOR  1874,  1875,  1876,  1877,  1878,  AND  1879. 


The  following  Reports  are  issued  for  the  State  by  the  Board  of  Commis- 
sioners, at  Harrisburg,  and  the  prices  have  been  fixed  as  follows,  in  accord- 
ance with  the  terms  of  the  act : 

PRICES  OF  REPORTS. 

A.  Histokicai.  Sketch  of  Geologicai.  Explorations  in  Pennsylvania 
and  other  States.  Bj'  J.  P.  Lesley.  With  appendix,  containing  Annual 
Reports  for  1874  and  1875  ; pp.  226,  8vo.  Price  in  paper,  $0  25  ; postage,  fO  06. 
Price  in  cloth,  $0  50 ; postage,  $0  10. 

B.  Preliminary  Report  of  the  Mineralogy  of  Pennsylvania — 

1874.  By  Dr.  F.  A.  Genth.  With  appendix  on  the  hydro-carbon  compounds, 
by  Samuel  P.  Sadtler.  8vo.,  pp.  206,  with  map  of  the  State  for  reference  to 
counties.  Price  in  paper,  $0  50 ; postage,  $0  08.  Price  in  cloth,  fO  75 ; post- 
age, $0  10. 

B. ®  Preliminary  Report  of  the  Mineralogy  of  Pennsylvania  for 

1875.  By  Dr.  P.  A.  Genth.  Price  in  paper,  |0  05 ; postage,  ^0  02. 

C.  Report  of  Progress  on  York  and  Adams  Counties — 1874.  By 
Persifor  Frazer,  Jr.  8vo.,  pp.  198,  illustrated  by  8 maps  and  sections  and  other 
illustrations.  Price  in  paper,  |0  85  ; postage,  |0  10.  Price  in  cloth,  ifl  10 ; 
postage,  $0  12. 

CC.  Report  of  Progress  in  the  Counties  of  York,  Adams,  Cumber- 
land, AND  Franklin — 1875.  Illustrated  by  maps  and  cro.ss-sec<fows,  show- 
ing the  Magnetic  and  Micaceous  Ore  Belt  near  the  western  edge  of  the  Meso- 
zoic Sandstone  and  the  two  Azoic  systems  constituting  the  mass  of  the  South 
Mountains,  with  a preliminary  discussion  on  the  Dillsburg  Ore  Bed  and 
catalogue  of  specimens  collected  in  1875.  By  Persifor  Frazer,  Jr.  Price,  f 1 25  ; 
postage,  fO  12. 

D.  Report  of  Progress  in  the  Brown  Hematite  Ore  Ranges  of  Le- 
high County — 1874,  with  descriptions  of  mines  lying  between  Ernaus,  Al- 
burtis,  and  Foglesville.  By  Frederick  Prime.  Jr.  8vo.,  pp.  73,  with  a contour- 
line map  and  8 cuts.  Price  in  paper,  $0  50  ; postage,  $0  04.  Price  in  cloth, 
?0  75 ; postage,  fO  06. 
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DD.  The  Brown  Hematite  Deposits  of  the  Silubo-Cambbian  Lime- 
stones OF  Lehigh  County,  lying  between  Shimersville,  Millerstown, 
Schencksville,  Ballietsville,  and  the  Lehigh  river — 1875-6.  By  Frederick 
Prime,  Jr.  8 vo.,  pp.  99,  with  5 map-sheets  and  5 plates.  Price,  60;  post- 
age, 80  12. 

E.  Speciau  Report  on  the  Trap  Dykes  and  Azoic  Rocks  of  South- 
eastern Pennsylvania,  1875  : Part  I,  Plistorical  Introduction.  By  T.  Sterry 
Hunt.  8 VO.,  pp.  253.  Price,  80  48 ; po.stage,  80  12. 

P.  Report  of  Progress  in  the  Juniata  District  on  Fossil  Iron  Ore 
Beds  of  Middle  Pennsylvania.  By  John  H.  Dewees.  With  a report  of  the 
Aughwick  Valley  and  East  Broad  Top  District.  By  C.  A.  Ashbur- 
ner.  1874-8.  Illustrated  with  7 Geological  maps  and  19  sections.  8 vo.,  pp. 
305.  Price,  82  55  ; postage,  ?0  20. 

Gr.  Report  of  Progress  in  Bradford  and  Tioga  Counties — 1874-8.  I. 
Limits  of  the  Catskill  and  Chemung  Formation.  By  Andrew  Sher- 
wood. II.  Description  of  the  Barclay,  Blossburg,  Fall  Brook,  Abnot, 
Antrim,  and  Gaines  Coal  Fields,  and  at  the  Forks  of  Pine  Creek  in 
Potter  Countyl  By  Franklin  Platt.  III.  On  the  Coking  of  Bitumin- 
ous Coal.  By  John  Fulton.  Illustrated  with  2 colored  Geological  county 
maps,  Z plates  and  35  cuts.  8 vo.,  pp.  271.  Price,  81  00  ; postage  80  12. 

H.  Report  of  Progress  in  the  Clearfield  and  Jefferson  District 
of  the  Bituminous  Coal  Fields  of  Western  Pennsylvania — 1874.  By 
Franklin  Platt.  8vo.,  pp.  296,  illustrated  by  139  cuts,  8 maps,  and  2 sections. 
Price  in  paper,  81  50 ; postage,  80  13.  Price  in  cloth,  81  75 ; postage,  80  15. 

HH,  Report  of  Progress  in  the  Cambria  and  Somerset  District 
of  the  Bituminous  Coal  Fields  of  Western  Pennsylvania — 1875.  By  F. 
and  W.  G.  Platt.  Pp.  194,  illustrated  with  84  wood-cuts  and  4 maps  and  sec- 
tions. Part  I.  Cambria.  Price,  81  00 ; postage,  80  12. 

HHH.  Report  of  Progress  in  the  Cambria  and  Somerset  District 
OF  the  Bituminous  Coal  Fields  of  Western  Pennsylvania — 1876.  By  F. 
and  W.  G.  Platt.  Pp.  348,  illustrated  by  110  wood-cuts  and  6 maps  and  sec- 
tions. Part  II.  Somerset.  Price,  80  85  ; postage,  80  18. 

HHHH.  Report  of  Progress  in  Indiana  County — 1877.  By  W.  G. 
Platt.  Pp.  316.  With  a colored  map  of  the  county.  Price,  80  80 ; postage, 
80  14. 

I.  Report  of  Progress  in  the  Venango  County  District — 1874.  By 
John  F.  Carll.  With  observations  on  the  Geologj''  around  Warren,  by  F.  A. 
Randall ; and  Notes  on  the  Comparative  Geology  of  North-eastern  Ohio  and 
Northwestern  Pennsylvania,  and  Western  New  York,  by  J.  P.  Lesley.  8vo., 
pp.  127,  with  2 maps,  a long  section,  and  7 cuts  in  the  text.  Price  in  paper, 
80  60 ; postage,  80  05.  Price  in  cloth,  80  85 ; postage,  80  08. 

II.  Report  of  Progress,  Oil  Well  Records,  and  Levels — 1876-7. 
By  .lohn  F.  Carll.  Pp.  398.  Published  in  advance  of  Report  of  Progress,  III . 
Price,  80  60 ; postage,  80  18. 

J.  Special  Report  on  the  Petroleum  of  Pennsy'lvania — 1874,  its 
Production,  Transportation,  Manufacture,  and  Statistics.  By  Henry  E.  Wrig- 
ley.  To  which  are  added  a Map  and  Profile  of  a line  of  levels  through  Butler, 
Armstrong,  and  Clarion  Counties,  by  D.  Jones  Luciis : and  also  a Map  and 
Profile  of  a line  of  levels  along  Slipperj'  Rock  Creek,  by  .1.  P.  Lesley.  8 vo., 
pp.  122  ; 5 maps  and  sections,  a plate  and  5 cuts.  Price  in  paper,  80  75  ; post- 
age, 80  06.  Price  in  cloth,  81  00 ; postage,  80  08. 

K.  Report  on  Greene  and  Washington  Counties — 1875,  Bituminous 
Coal  Fields.  By  J.  .1.  Stevenson,  8 vo.,  pp.  420,  illustrated  by  3 sections  and  2 
county  maps,  showing  the  depth  of  the  Pittsburg  and  Waynesburg  coal  bed, 
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beneath  the  surface  at  numerous  points.  Price  in  paper,  ^0  65  ; postage,  |0  16. 
Price  in  cloth,  10  90 ; postage,  |!0  18. 

KK.  Report  of  Progress  in  the  Fayette  and  Westmoreland  Dis- 
trict OF  THE  Bituminous  Coal  Fields  of  Western  Pennsylvania — 
1876.  By  J.  J.  Stevenson  ; pp.  437,  illustrated  by  50  wood-cuts  and  3 county 
maps,  colored.  Part  I.  Eastern  Alleghenj'  County,  and  Fayette  and  West- 
moreland Counties,  west  from  Chestnut  Ridge.  Price,  $1  40 ; postage,  |0  20. 

KKK.  Report  of  Progress  in  the  Fayette  and  Westmoreland 
District  of  the  Bituminous  Coal  Fields  of  Western  Pennsylvania — 1877. 
By  J.  J.  Stevenson.  Pp.  331.  Part  II.  The  Ligonier  Valley.  Illustrated 
with  107  wood-cuts,  2 plates,  and  2 county  maps,  colored.  Price,  §1  40  ; post- 
age, |0  16. 

L.  1875— Special  Report  on  the  Coke  Manufacture  of  the  Yough- 
iogheny  River  Valley  in  Fayette  and  Westmoreland  Counties, 
with  Geological  Notes  of  the  Coal  and  Iron  Ore  Beds,  from  Surveys,  by  Charles 
A.  Y^oung;  by  Franklin  Platt.  To  which  are  appended:  I.  A Report  on 
Methods  of  Coking,  by  John  Fulton.  II.  A Report  on  the  use  of  Natural  Gas 
in  the  Iron  Manufacture,  by  John  B.  Pearse,  Franklin  Platt,  and  Professor 
Sadtler.  Pp.  252.  Price,  ?1  00 ; postage,  gO  12. 

M.  Report  of  Progress  in  the  Laboratory  of  the  Survey  at 
Harrisburg — 1874-5,  by  Andrew  S.  McCreath.  8vo.,  pp.  105.  Price  in  pa- 
per, 50  50:  postage,  50  05.  Price  in  cloth,  50  75;  postage,  50  08. 

MM.  Second  Report  of  Progress  in  the  Laboratory  of  the  Sur- 
vey at  Harrisburg,  by  Andrew  S.  McCreath — 1876-8,  including  I.  Classifica- 
tion of  Coals,  by  Persifor  Frazer,  Jr.  II.  Firebrick  Tests,  by  Franklin  Platt. 
III.  Notes  on  Dolomitio  Limestones,  by  J.  P.  Lesle3-.  IV.  Utilization  of  An- 
thracite Slack,  by  Franklin  Platt.  V.  Determination  of  Carbon  in  Iron  or 
Steel,  by  A.  S.  McCreath.  With  3 indexes,  plate,  and  4 page  plates.  Pp.  438. 
Price  in  cloth,  50  65  ; postage,  50  18. 

N.  Report  of  Progress — 1875-6-7.  Two  hundred  Tables  of  Elevation 
above  tide  level  of  the  Railroad  Stations,  Summits  and  Tunnels  ; Canal  Locks 
and  Dams,  River  Riffles,  &c.,  in  and  around  Pennsylvania ; with  map ; pp.  279. 
By  Charles  Allen.  Price,  50  70 ; postage,  50  15. 

O.  Catalogue  of  the  Geological  Musuem — 1874-5-6-7.  By  Charles  E. 
Hall.  Part  I.  Collection  of  Rock  Specimens.  Nos.  1 to  4,264.  Pp.  217.  Price, 
50  40;  postage,  50  10. 

P.  1879 — Atlas  of  the  Coal  Flora  of  Pennsylvania  and  of  the 
Carboniferous  Formation  throughout  the  United  States.  87  plates 
with  explanations.  By  Leo  Lesquereux.  Price,  53  35;  postage,  50  22. 

PP.  Upper  Carboniferous  Flora  of  West  Virginia  and  S.  W. 
Pennsylvania,  with  38  plates  and  text.  By  Wm.  Fontaine,  A.  M.,  and  I.  C. 
White.  Price,  52  25 ; postage,  50  17. 

Q.  Report  of  Progress  in  the  Beaver  River  District  of  the  Bitu- 
minous Coal  Fields  of  Western  Pennsylvani.y.  By  I.  C.  White  ; pp. 
337,  illustrated  with  3 Geological  maj>s  of  parts  of  Beaver,  Butler,  and  Alle- 
gheny Counties,  and  21  plates  of  vertical  sections — 1875.  Price,  51  40  ; post- 
age, 50  20. 

QQ.  Report  op  Progress  in  1877.  The  Geology  of  Lawrence  County, 
to  which  is  appended  a Special  Report  on  the  Correlation  of  the  Coal 
Measures  in  Western  Pennsylvania  and  Eastern  Ohio.  8 vo.,  pp.  336,  with 
a colored  Geological  Map  of  the  county,  and  134  vertical  sections.  By  I.  C. 
White.  Price,  50  70;  postage,  50  15. 

QQQ.  Report  of  Progress  in  Mercer  County,  Pa.  By  I.  C.  White. 
8 vo.,  pp.  233.  Price,  50  60 ; postage,  50  10. 
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V.  Report  of  Progress— 1878.  Part  I.  The  Northern  Townships  of  But- 
ler county.  Part  II.  A special  survey  made  in  1875,  along  the  Beaver  and 
Shenango  rivers,  in  Beaver,  Lawrence  and  Mercer  Counties.  8 vo.,  pp.  248, 
with  4 maps,  1 profile  section  and  154  vertical  sections.  By  H.  Martyn 
Chance.  Price,  $0  70;  postage,  $0  15. 

Other  Reports  of  the  Survey  are  in  the  hands  of  the  printer,  and  will  soon 
be  published. 

The  sale  of  copies  is  conducted  according  to  Section  10  of  the  Act,  which 
reads  as  follows : 

* * * “Copies  of  the  Reports,  with  all  maps  and  supplements, 

shall  be  donated  to  all  public  libraries,  universities,  and  colleges  in  the  State, 
and  shall  he  furnished  at  cost  of  publication  to  all  other  applicants  for 
them.'''’ 

Mr.  F.  W.  Forman  is  authorized  to  conduct  the  sale  of  reports ; and  letters 
and  orders  concerning  sales  sliould  be  addressed  to  him,  at  223  Market  street, 
Harrisburg.  Address  general  communications  to  Wm.  A.  Ingham,  Secretary. 

By  order  of  the  Board, 

WM.  A.  INGHAM, 
Secretary  of  Board. 

Rooms  of  Commission  and  Museum  : Address  of  Secretary: 

22S  Market  Street,  Harrisburg.  223  Market  Street,  Harrisburg. 
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